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In a previous communication * I described a 
simple clinical test of the clotting mechanism 
which consists of the injection of 10 mg. (1 ec.) 
of purified heparin intravenously and the de- 
termination of capillary coagulation times before 
and ten, twenty, thirty and forty minutes after 
the injection. It was found that the reaction to 
heparin is rather constant in the normal person 
but that it significantly changes to a diminished 
response in the first few days after major opera- 
tions, in Buerger’s disease and following all types 
of thromboses. Under the influence of sulfur 
compounds the hyporeactivity to heparin could 
be temporarily corrected.’ 

In this report I wish to submit some observa- 
tions regarding the effect of autonomic nervous 
stimuli on the heparin curve. Cannon and his 
co-workers *® have convincingly shown that 
epinephrine injected in small amounts intra- 
venously or in larger doses subcutaneously will 
shorten the coagulation time from one half to 
one third of the original level. Stimulation of 
the splanchnic nerves resulted immediately or 
alter a brief delay in the shortening of the 
coagulation time, which could last as long as 
thirty minutes. The stimulation usually pro- 
duced less marked effects when it was repeated. 
When the adrenal gland was removed on the 
side of splanchnic stimulation, the coagulation 
time remained unchanged, whereas on_ the 
opposite side the stimulation was still effective. 
The faster clotting time could therefore be 
attributed to discharge from the adrenal glands. 
Direct stimulation of the nerves of the liver and 
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intestines did not alter the coagulation time, so 
that adrenal discharge was necessary to act on 
the liver or intestines. The effect of the dis- 
charge was abolished when the liver and other 
abdominal viscera were excluded. 

When afferent nerves (sciatic or crural) were 
stimulated, or if major operations were done 
with the subject under light anesthesia, the 
coagulation time became markedly shorter. 
Emotional excitement of the animal resulted in 
rapid coagulation times (as short as one-half 
minute), which could be restored to normal by 
bilateral splanchnic section. Cannon regarded 
this phenomenon as one more evidence of the 
adaptive reactions which serve the organism in 
case of injury. 
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Fig. 1—Effect of epinephrine on the heparin curve. 
Note that in both patients, who happened to be hyper- 
tensive hyperreactors,! the curves were lower after the 
intravenous injection of 0.001 mg. of the drug. The 


continuous line is the curve before administration of 
epinephrine ; the broken line, after. 


Vagal stimulation, on the other hand, seemed 
to prolong the coagulation time according to the 
observations of Plattner and Kodera * and Zunz 
and La Barre.’ A study of their data, however, 
is not too impressive, since the differences were 
not great before and after stimulation. Instead 
of using a single determination of the clotting 
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time to study the extent of these neurogenic 
influences, the heparin curve, a tolerance test 
was utilized by my associates and me since it 
was much more sensitive to a change in clotting 
factors. In addition, these studies revealed 
another heretofore unrecognized phenomenon, 
namely, that the human response to heparin is 
biphasic. 
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Fig. 2—The biphasic reaction to heparin. The first 
phase is over in five minutes and is therefore completely 
missed in the usual test for heparin tolerance. The 
second phase lasts from thirty to forty minutes. The 
shape and duration of these two curves suggest that 
their mechanism is not identical. 


OBSERVATIONS 

The Effect of Epinephrine on the Heparin 
Curve——In two hypertensive patients who re- 
ceived 0.001 mg. of epinephrine intravenously, 
it was found that this drug markedly inhibited 
the reaction to heparin (fig. 1). For the first 
patient the coagulation time rose only to five 
minutes, instead of eight minutes, and the curve 
promptly returned to normal at twenty minutes, 
whereas for the control it took another ten 
minutes for the clotting time to return to normal. 
For the second patient the peak of the heparin 
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Fig. 3—Note that epinephrine ‘has exaggerated the 
first and depressed the second phase. Epinephrine may 
have mobilized an antiheparin factor (prothrombin ?). 
A shows the curves for Hilda F., who had hyper- 
tension; B, for Belle S., with the same condition. The 
continuous line is the curve before administration of epi- 
nephrine ; the broken line, after. 


curve was reached only at twenty minutes; after 
epinephrine was given the curve had already 
markedly dropped and showed a clotting time 
of five instead of ten minutes. These observa- 
tions could be repeatedly duplicated. 


The analysis of these curves, however, led to 
the surprising discovery that the heparin curye 
really represents a biphasic reaction, of which 
usually only the second phase has been measured. 
Thus if the coagulation time is determined sey- 


eral times during the first five minutes, a rise 
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Fig. 4—Mecholyl markedly exaggerates the first and 
slightly exaggerates the second phase of the heparin 
curve. Mecholyl is known to mobilize epinephrine. Th 
continuous line is the curve before administration oi 
10 mg. of mecholyl; the broken line, after. 


and fall of the coagulation time can be observed, 
which escapes one’s notice if the determinations 
are made at the customary intervals of ten 
minutes (fig. 2). Uniformly the curves are seen 
to rise and fall. These curves reveal that the 
inhibiting action of epinephrine is exerted on 
the second phase, since the first phase, especiall; 
in the case of Belle S. may be markedly exag- 
gerated (fig. 3). 

The Effect of Parasympathetic Stimulants on 
the Heparin Curve.—Interestingly enough, the 
subcutaneous injection of mecholyl markedly 
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Fig. 5.—The effect on the heparin curve of prostig- 
mine 1:2,000 given subcutaneously. The continuous 
line indicates tolerance to heparin before administra- 
tion of 1 cc. of prostigmine in a dilution of 1 to 2,000; 
the broken line, thirty minutes after. 
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exaggerates the first phase of the heparin curve 
and only slightly potentiates the second (fig. +) 
One cubic centimeter of prostigmine 1: 2,00, 
given subcutaneously, usually raises the heparin 
curve (fig. 5). This drug has been given in a 
series of cases in the gynecologic service of | 
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jones at St. Luke’s Hospital every four 

or forty hours. As shown in my first 
communication,’ the heparin curves usually be- 
come flat on the first two to four days after 
operation, and this is the time when the danger 
of initial thrombosis is the greatest (fig. 6). 
[he prostigmine medication, however, prevents 
the flattening of the curve on the first few days, 
and even the lowest curves shown (figs. 7 and 
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Fig. 6—Postoperative resistance to heparin. Note that 

in Helen W. there is complete lack of response to heparin 

n the second and third postoperative days. In Marie 

H. the response is absent on the day of operation and 

extremely poor on the second postoperative day (from 

de Takats, G.: Heparin Tolerance, Surg., Gynec. & 

Obst. 77:31, 1943). .A shows the curves for Helen W. 

with a ruptured appendix and diffuse peritonitis; B, 

those for Marie H. with congenital hypoplastic kidney 

and hypertension who had undergone nephrectomy. 





Fig. 7.—Daily heparin curves following subtotal hys- 
‘erectomies during and after medication with prostig- 
mine, Note that the usual flattening of the postoperative 
curves is absent and even the flattest curves are within 
normal limits. The curves on the second day, which are 
usually the flattest, are quite high because of the medi- 
cation. The patients received 1 cc. of prostigmine, 
1: 2,000, every four hours for forty hours. A shows 
‘e curves for Mary McH., aged 34; B, for Mary M., 
aged 68. C, for Marie Th., aged 28 (she had a sensi- 
uation reaction on the fourth day); D, for Margaret 
uc, aged 80; E, for Ruth B., aged 34, and F., for 
ertrude S., aged 43. The dash line is the preoperativé 
“urve; the dash and dot line, the highest curve, and the 
Continuous line, the lowest curve. 
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8) are within the normal range. On the second 
day, when one is accustomed to see a flat curve, 
the curves are higher than they were pre- 
operatively, owing to the medication with 
prostigmine. 

RESULTS 

There can be no doubt that the adrenergic 
and cholinergic components of the autonomic 
nervous system exert an effect on the clotting 
mechanism. The discharge of the adrenals, as 
Cannon * has shown, shortens coagulation time, 
and he suggested that epinephrine acts by caus- 
ing the discharge of something from the liver 
and intestines which hastens coagulation. 

The Viennese school of physiology first 
brought to notice a factor controlling the venous 
outflow from the liver by a sluice mechanism.° 
The pharmacologic response of these sphincters, 
situated near the caval opening of the hepatic 
veins has been extensively studied.’ Histamine 


SCREKEE BR 
| ie 





Coagulation time in minutes 


ny 





Time in minutes 


Fig. 8.—Four additional series of curves on hysterec- 
tomized patients during and following medication with 
prostigmine. Note that in the case of Lena T. and 
Augustine V. the curves were flat in spite of medication. 
In the first of these patients a postoperative thrombosis 
developed, manifest on the fourteenth day. The patients 
received 1 cc. of prostigmine, 1: 2,000, every four hours 
for forty hours. A shows the curves for Victoria Th., 
aged 47; B, for Eunice S., aged 40; C, for Lena T., 
aged 65, and D., for Augustine V., aged 49. The dash 
line indicates the preoperative curve; the dash and dot 
line, the highest curve, and the continuous line, the lowest 
curve. 


closes, epinephrine opens, these sphincters ; there 
is, however, considerable variation in different 
species of animals and according to the doses 
employed. Since plasma prothrombin is manu- 


6. Mautner, H., in Pick, E. P.: Ueber die durch 
Schockgifte erzeugten Zirkulationsst6rungen, Miinchen. 
med. Wchnschr. 62:1141, 1915. 

7. Bauer, W.; Dale, H. H.; Poulsson, L. T., and 
Richards, D. W.: The Control of Circulation Through 
the Liver, J. Physiol. 74:343, 1932. Tainter, M. L., and 
Dock, W.: Further Observations on the Circulatory 
Actions of Digitalis and Strophantin with Special Ref- 
erence to the Liver and Comparisons with Histamine and 
Epinephrine, J. Clin. Investigation 8:485, 1930. 
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factured—at least to a great extent—in the liver, 
it seems possible that sympathetic nervous stimuli 
may discharge prothrombin from the liver. This 
view is supported by the observation of an in- 
crease in the level of prothrombin after 
epinephrine or neosynephrin. Conversely the 
cholinergic parasympathetic drugs, such as 
mecholyl and prostigmine, close the hepatic veins 
and prevent a steady supply of prothrombin 
flowing from the liver. The behavior of the 
heparin curve after adrenergic and cholinergic 
stimuli would then reflect changes in pro- 
thrombin levels. 

There are other possible mechanisms to be 
considered. Heparin is manufactured in the 
mast cells of Ehrlich, from which it is discharged 
into the vascular system. The mast cells have 
been shown to empty in peptone shock.* In 
peptone shock the blood is incoagulable and 
contains an excess of heparin. It is conceivable 
that drugs constricting or dilating blood vessels 
may empty or retain the heparin content of the 
mast cells. Thus a vasoconstrictor closes, a 
dilator opens, the small communications of the 
mast cells with the vascular tree. This problem 
can be attacked only by adequate histologic 
technic, and such studies are now under way. 

Finally, one must regard these autonomic 
stimuli as possibly affecting the quantity of 
thromboplastic substances circulating in the 
blood. There is, however, no quantitative 
evidence of such an effect. 

Whatever the mechanism, or mechanisms, are 
which bring about the changes in the clotting of 
the blood following autonomic stimuli, it is 
certain that they operate in the human being 
subjected to such stimuli. In certain patients 
such states of fear and anxiety develop before 
operations that their blood pressure and blood 
sugar and temperature rise; in others the stress 
of an argument or a tiring conference develops 


8. Jorpes, E.; Holmgren, M., and Wilander, O.: 
Ueber das Vorkommen von Heparin in den Gefasswan- 
den und in den Augen, Ztschr. f. mikr.-anat. Forsch. 
42:279, 1937. 
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thrombosis ; in railroad engineers alighting from 
a strenuous transcontinental trip a cardiovascular 
accident sometimes occurs. There seems to be 
a lag between the time of the actual nervyoys 
stress and the actual clotting phenomenon.’ 

The clotting time shortens after hemorrhage ; 
this reaction is an expression of a sympathetic 
excitation of the adrenals, accompanied by 
increased heart rate, panting and marked 
sweating.’° 

These stimuli are of diencephalic origin: 
diencephalic depressants, such as the barbi- 
turates, are capable of relieving anxiety before 
operation ; their preoperative and postoperative 
use is indicated. Postigmine in our experience 
has improved the clotting tendency of the post- 
operative state and is useful to combat post- 
operative atony of the intestines and bladder 
Patient’s fear of thrombosis may actually con- 
tribute to its occurrence. 

In another publication, with Petersen,’ the 
effect of weather on thrombosis and embolism 
was discussed. It is more than likely that 
climatic conditions affect man _ through the 
autonomic nervous system. 


SUMMARY 


The clotting mechanism of patients, as tested 
by their response to heparin, is under neurogenic 
influence. Adrenergic stimuli increase, cholin- 
ergic stimuli decrease, the tendency to thrombosis. 
Fear, apprehension, nervous strain and hemor- 
rhage increase the tendency to clotting ; prostig- 


mine, a drug frequently used as postoperative 


medication, by its cholinergic action lessens th: 
postoperative tendency to thrombosis. 
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SIGNIFICANCE OF 


SUPRACLAVICULAR SIGNAL 


NODE IN PATIENTS 


WITH ABDOMINAL AND THORACIC CANCER 


A STUDY OF ONE HUNDRED AND TWENTY-TWO CASES 


ENRIQUE P. VIACAVA, M.D., 


NEW 


The significance of metastasis to lymph nodes 
in the supraclavicular space secondary to cancer 
originating in the abdominal and thoracic viscera 
has long been of interest to surgeons and patholo- 
Virchow? in 1848 first recognized the 
necessity for a careful examination of the supra- 
clavicular fossa in patients with abdominal 
tumors. In 1889, Troisier* published a study 
of 27 primary abdominal tumors, the majority 


From the Gastric Service of the Memorial Hospital 
jor Cancer and Allied Diseases. 

1. Virchow (Zur Diagnose der Krebse im Unterleibe, 
Med. Reform, 1848, p. 248) suggested the importance 
of examining the region of the jugular veins in patients 
with obscure abdominal disease. He stated that “because 
of the constancy of the connection between the abdominal 
organs and the lymph nodes in the neck, one sees in no 
other place in the body, the peculiar, coincident disease 
of the last with the cancerous condition of the first.” 
The discovery and proper interpretation of the enlarged 
supraclavicular node were heralded as important for 
determining the nature of the abdominal disease. The 
presence of this lymph node may be the first sign of evi- 
dence of an abdominal tumor, but the absence of such a 
node has no prognostic importance whatsoever. 

2. Troisier (L’adenopathie sus-claviculaire dans les 
‘ancers de l’abdomen, Arch. gén. de méd. 1:129-138 and 
297-309, 1889) drew conclusions from his study which 
are equally valid today. Although cancer propagates 
usually from node to node, distant lymphatic metastases, 
«. g. irom perigastric nodes to supraclavicular nodes, may 

vccur without involvement of intermediate lymph nodes. 
In this dissemination, the cancer cells may pass along 
the thoracic duct without invading its walls; indeed, 
this is usually the mechanism of transfer, as cancerous 
ymphangitis was considered by Troisier to be quite 
rare. He commented on the predilection for such 
metastases to occur on the left side, and offered a correct 
explanation through the anatomic relationship of the 
left supraclavicular node with the termination of the 
thoracic duct at the confluence formed by the jugular 
and supraclavicular veins. He urged the examination 
of the supraclavicular space in all patients with ‘ ‘organic 
affections” of the abdomen, observing that in their in- 
‘ipiency the metastases in these nodes are noticeable 
nly by ps ilpation and that deformity of the supraclavicu- 
lar fossa is of later development. The discovery of this 
— lymph node may bring to light a latent cancer of 
the stom ol or other viscus, which up to then had pro- 
duced only mild functional disorders. Although the 
‘upraclavicular lymphadenopathy is not always a late 
manifestation and may precede the development of 
‘achexia, it usually indicates an advanced stage or gen- 
‘ralization of the cancer. The appearance of the char- 
acteristic lymph node contraindicates any attempt at 
‘urgical removal of the primary cancer inasmuch as 
death in, vitably ensues within a few months. 


gists. 
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in the stomach, which had metastasized to supra- 
clavicular nodes. The eponyms of Virchow’s 
or Troisier’s 
this day. 

Invasion of the supraclavicular nodes by can- 
cer originating within the abdominal or thoracic 
cavity may become apparent during the course of 
development of the primary tumor, or the signal 
node may appear as a terminal manifestation 
of generalized cancer, or in some remarkable 
instances the enlarged supraclavicular nodes may 
constitute the only clinical evidence of cancer, 
the primary site of which remains to be found. 

Unfortunately the discovery of these metastatic 
lesions connotes a poor prognosis with practi- 
cally no possibility of curative treatment. In 
only a few exceptional cases has any control of 
the cancer been obtained for any appreciable 
length of time. Many attempts have been made 
during the last two decades to treat the metastatic 
cancer in the signal nodes by radiation therapy. 
But the nature of the extension and the origin 
of the cancer afford sufficient explanation for 
the failure of efforts at palliative irradiation and 
the contraindication for surgical intervention. 

In the Memorial Hospital abundant clinical 
material is available for a study of metastasis to 
supraclavicular nodes; these data are supple- 
mented by necropsy records. A thorough analy- 
sis was made of these visceral cancers, at which 
time it was observed that not all of them ex- 
hibited the same tendency to spread through the 
lymphatic system, resulting in supraclavicular 
metastases. Many variations have been found 
with relation to the primary site of the tumor 
and the nature and degree of malignancy of the 
cancer, thus making it difficult to compile the 
results of the different investigations and to 
obtain definite answers to these problems. Of 
4,365 patients with abdominal and_ thoracic 
tumors who were treated in the last two decades 
in the Memorial Hospital, only 122 presented 
supraclavicular metastases, that is 2.8 per cent. 

The cases employed in this study had the diag- 
nosis verified in each instance by pathologic 
examination either by study of an excised node 
or by aspiration biopsy. 


node have been popularly used to 
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A review of the clinical histories of patients 
with cancer of the liver, small intestine, gall- 
bladder and urinary bladder has afforded no data 
concerning the incidence of supraclavicular 
metastases. This lack of information is not con- 
sidered significant inasmuch as there are no 
pathologic or anatomic reasons to support these 
exceptions. However, the presence of such me- 
tastases has been reported by several authors. 

Studies have been made with regard to the 
exact location of the supraclavicular metastases, 
their anatomic relationship to the region and the 
method of invasion from the primary tumor. 
Much practical knowledge of the lymphatics has 
been secured through clinical and pathologic 
observations ; so in this instance, a proper con- 
ception of the lymphatic anatomy of the involved 
regions will explain the anatomic and physical 
methods of development of the metastases. 

SURGICAL ANATOMY OF THE SUPRA- 
CLAVICULAR SPACE 

The supraclavicular space is made up of vascu- 
lar and nerve elements separated from the skin 
by a thin layer of cellular tissue and the super- 
ficial cervical aponeurosis and in the most 
inferior part by the medial cervical aponeurosis 
which descends from the omohyoid muscle to the 
clavicle. This constitutes an important clinical 
and surgical passage which communicates with 
three regions, the carotid, the axilla and the 
mediastinum. 

From a purely anatomic point of view, the 
space has three walls or boundaries: an outer 
one separated by the different superficial planes 
of the skin and traversed on the inferior part 
by the omohyoid muscle ; a lateral wall compris- 
ing the different muscles arising from the cervi- 
cal column and extending down and outward 
to the angle of the scapula and the posterior 
scalenus ; and an internal wall with the anterior 
scalenus muscle as the floor of the compartment. 
From front to back there are two spaces through 
which there are ample communications with the 
posterior mediastinum. The supraclavicular vein 
passes through the anterior hiatus. The superior 
scapular artery, the phrenic nerve, the supra- 
clavicular artery and the different branches of the 
brachial plexus pass through the posterior hiatus. 
The first rib divides the base of the supraclavicu- 


lar fossa into two portions: an external segment 
which is cortinuous with the apex of the axilla 
and through which the neurovascular bundle of 
the subclavian vessels and brachial plexus pass, 
and the internal segment which is an upward 
extension with the superior orifice of the thorax 
and communicates with the apex of the lung, the 


pleural space and the fibromuscular tracts 
form the suspensory ligament of the pleura 

The contents of the supraclavicular fossa are 
composed of the important arteries, veins and 
nerves which come from the neck and body: the 
brachiocephalic on the right and the subclavian 
artery with its different branches and the distant 
part of the descending aorta on the left, the 
phrenic nerve, and the brachial plexus. A layer 
of fatty cellular tissue surrounds the vascular 
and nerve elements and serves to nourish and 
sustain them where they join the areolar cellular 
tissues of the carotid region within and below 
with that of the mediastinum, and below and 
outward with that of the axilla. In this fatty 
cellular tissue are found, in addition, the deep 
lymph nodes of the supraclavicular space, the 
terminal branches of the lymphatic system, the 
great lymphatic vein on the right and the thoracic 
canal or duct on the left. 

The great lymphatic vein collects the lymph 
from the right half and supradiaphragmatic por- 
tion of the chest; its termination has many 
variations. The thoracic duct collects the lymph 
from all of the left supradiaphragmatic portion oi 
the chest, running from below upward through 
the posterior mediastinum to the level of the 
seventh cervical vertebra, where it reverses its 
direction in a terminal descent. The caudal por- 
tion of the duct is commonly formed by the union 
of three trunks, one on each side which drains 
the lumbar lymph nodes and a middle third 
which constitutes the intestinal trunk. The 
intestinal trunk is formed by the union of efferent 
lymphatic vessels from the mesenteric lymph 
nodes and the celiac lymph nodes. The origin 
of the thoracic duct is often in a dilated portion 
of the duct known as the cistern of Pequet or 
cisterna chyli. After the formation of the short 
descending cervical portion, the duct ends in the 
internal jugular vein, or in the jugulosubclavian 
junction itself or occasionally in the left sub- 
clavian vein. The termination of the thoracic 
duct opens in several ways (Buy and Argaud) 
Whenever it opens directly into the vein, perpen- 
dicular to the direction of the blood current, the 
orifice is supplied with two competent valves; 1 
other instances the thoracic duct opens into the 
venous trunk obliquely by traversing the wall 0! 
the vein in such a way that the thoracic duct !s 
compressed by the distention of the vein, which 
ordinarily renders impossible a reflux of blood 
into the thoracic duct (Rouviere). 

The fatty cellular tissue of the supraclavicular 
space also surrounds a great number of dee| 
lymph nodes in this region, into which empty 
efferent lymphatic vessels from the head ane 
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neck. Invasion of these lymph nodes by cancers 
of the oral cavity, pharynx, larynx and sinuses is 
well known. 

The lymph nodes or signal nodes in which we 
are interested are the left supraclavicular or deep 
inferior cervical node, the efferent branches of 
which enter the terminal part of the jugular 
trunk, and the right supraclavicular node situ- 
ated in a similar position with regard to the 
right great lymphatic vein and its three branches 
of origin. It should be restated here that these 
great lymphatic trunks do not empty directly into 
the signal nodes; the only communication is the 
efferent lymph channel from the node into the 
major lymph trunk. With this arrangement, the 
secondary involvement of the node by metastatic 
cancer from the abdomen or thorax can occur 
only by some form of retrograde extension 
(fig. 1). 





Fig. 1—The terminal portion of the thoracic duct. 
A indicates the jugular vein; B, the thoracic duct; C, the 
subclavian vein, and D, the sentinel node of Virchow- 
Troisier. (From Testut, L., and Jacob, O.: Traite 
danatomie topographique avec applications medico- 
chirurgicales, ed. 2, Paris, Gaston Doin & Cie, 1909, 
vol. 1, p. 729, fig. 511.) 


METHOD OF INVASION OF THE SUPRA- 
CLAVICULAR LYMPH NODES 


The neoplastic cells enter the lymphatic vessels 
in the vicinity of the primary cancer and are 
deposited in the lymph node serving as the catch- 
ment basin for these particular vessels. The 
progressive growth of this cancer deposit finally 
blocks the flow of lymph to the lymph node. The 
invasion of the more central nodes is accom- 
plished by new emboli from the lymph nodes first 
invaded and on occasion by infiltration and 
anastomosis among the lymph nodes. Finally 
the cancer cells invade efferent lymphatic ves- 
sels from the last chain of nodes and these minor 
trunks are the tributaries of the thoracic duct. 
By traversing the thoracic duct, the general 
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circulation is reached with resultant metastases 
at a distance and especially in the lungs. 

The cancer cells travel along the lymphatic 
vessels as emboli or by infiltration. The theory 
of embolic spread is most generally accepted ; 
cancer tissue has not always been found in the 
intermediate lymph vessels and in some instances 
a cancer has been controlled by treatment 
directed only to the primary lesion and the 
metastases without affecting the intermediate 
tissues, e. g., amputation of a toe for subungual 
melanoma and dissection in the groin for meta- 
static melanoma.* The theory of lymphatic perme- 
ation championed by Handley * is supported by 
the result of repeated microscopic studies in 
which a chain of tumor tissue is sometimes found 
in the lymphatic vessels following its general 
direction. Willis ° found invasion of the thoracic 
duct as well as supraclavicular metastases in 13 
of 20 patients at autopsy. In 1 patient the 
obstruction was complete, whereas in others it 
was limited to the abdominal portion. In 7 


patients the thoracic duct was completely free but 
the tributary abdominal lymph nodes were the 


seat of metastases which reached the cervical 
region by embolic transfer. 

Willis has emphasized the importance of 
invasion of the thoracic duct by cancer. In his 
series of 323 postmortem examinations for can- 
cer, he observed involvement of the thoracic duct 
in 9 (2.8 per cent) patients; in 147 instances of 
subdiaphragmatic cancer, the incidence was 6.1 
per cent. In cases collected from the literature, 
Willis found that cancer of the stomach was the 
diagnosis in 27 of the 81 cases in which invasion 
of the thoracic duct was discovered at necropsy. 
The duct may be partially or completely occupied 
or distended by a solid column of cancer or 
extensive thrombosis of the lymph in the duct 
may follow tumor invasion. The presence of 
cancer in the thoracic duct is an important source 
of embolic dissemination to the lungs. Visible 
pulmonary metastases were present in 31 of 81 
cases reviewed by Willis and tumor emboli were 
found microscopically in the additional cases. 
Cancerous occlusion of the thoracic duct was 
considered to be the most frequent cause of 
chylous ascites, but this complication was not 
always evident. 

The direction of the lymph current through 
the thoracic duct is governed by various factors, 


3. Pack, G. T., and Rekers, P.: The Management of 
Malignant Tumors in the Groin: A Report of One 
Hundred and Twenty-Two Groin Dissections, Am. Ls 
Surg. 56:545-565, 1942. 

4. Handley, W. S.: Cancer of the Breast and Its 
Treatment, London, John Murray, 1922, pp. 49-63. 

5. Willis, R. A.: The Spread of Tumours in the 
Human Body, London, Edward Churchill, 1934, pp. 26-50. 
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one of which is the state of the valves which are 
located principally in each extremity of the duct. 
Insufficiency of the valves in the termina! part 
of the thoracic duct is only partially corrected by 
the short distance in which the duct runs parallel 
to the walls of the vein, and blood is commonly 
found in the terminal part of the duct at autopsy. 
The principal factor responsible for the flow of 
lymph in the thoracic duct toward the jugular 
vein is the negative pressure in the thorax dur- 
ing inspiration. 

The isolation of tumor emboli or the partial 
or total blocking of the duct can change and 
divert this flow. The emboli may conceivably 
lodge behind the valves at the termination of the 
duct and establish small mural tumor thrombi. 
Obstruction of the thoracic duct at the point of 
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Fig. 2.—A, mode of transport of cancer emboli from 
stomach to left supraclavicular signal node. The route 
is along the different lymph vessels to the perigastric 
lymph nodes, the coronary, celiac and superior mesen- 
teric nodes. By way of the truncus intestinalis the 
emboli enter the cisterna chyli, travel upward along the 
thoracic duct and enter the systemic venous circulation 
at the left side of the base of the neck. The sentinel 
lymph node is shown located behind the sternal head 
of the left sternomastoid muscle. 8B, diagram to show 
involvement of sentinel node by metastatic cancer. 
(Courtesy of Livingston, E. M.: The Abdominal Cavity 
and Peritoneum, New York, Paul B. Hoeber, Inc., 1932, 
p. 462, fig. 234.) 


entry into the jugular vein results in a distention 
of the efferent lymphatic vessels of the signal 
node, stasis of lymph and retrograde lymphatic 
infiltration of the cancer cells into the signal node 
(fig. 2). Whatever the method of invading the 
thoracic duct may be, the mechanism by which 
the left signal lymph node is involved is a retro- 
grade one, going in an almost contrary manner 
to the lymphatic current of the efferent vessels 
from the node. The pressure of the lymph in 


the thoracic duct as in other lymph vessels js 
extremely low; therefore a blockage «/ the 
channel easily leads to a reversal or retropulsion 
in the direction of flow, which explains the 
bizarre metastases sometimes found from cancer 
of the stomach. Blockage of the terminus of the 
thoracic duct with resultant stasis of lymph flow 
may result in retrograde lymphatic permeation, 
not only of the efferent lymph vessels of the 
signal node but into other tributary lymphatic 
vessels of the chest and mediastinum, and of the 
flow into these collateral channels. 

The manner of this invasion has been ex- 
plained in different ways. Stevens *® and Willis 
believe that the tumor extends along the thoracic 
duct and the inferior part of the lymphatic 
jugular trunk. It has been said that during 
the act of expiration part of the contents of the 
duct with the cancer cells can return to the 
lymphatic jugular trunk and into the efferent ves- 
sels of the supraclavicular signal node. Finally, 
the blocking of the terminal part of the duct could 
determine the invasion of its wall and the prog- 
ress of the cancer cells along it in the same 
direction as the flow or in the opposite direction. 

The supraclavicular lymph nodes can be 
invaded also by way of the efferent vessels of 
the axillary region, the cancer cells metastasiz- 
ing from a primary abdominal tumor across the 
junction of the abdominal wall with the thorax 
In a similar way, cancers of the abdominal and 
thoracic cavities may implicate the mediastinal 
lymph nodes and ultimately reach one of the 
two supraclavicular signal nodes. In some of 
our studies the axillary nodes contained demon- 
strable metastases prior to the appearance of the 
signal node, and mediastinal invasion was found 
in the majority of the autopsies on patients with 
abdominal cancers metastatic to the signal nodes. 

The important role played by the thoracic duct 
and its relation to the supraclavicular lymph 
nodes is explained by the fact that involvement of 
these structures is so frequently encountered. In 
the 122 patients with supraclavicular metastases 
in our study, 73 had involvement of the signal 
node on the left side and 31 of that on the right 
side and 18 showed bilateral supraclavicular 
metastases. Invasion of the signal node on the 
right side, which seldom occurs in the case of 
abdominal cancers, is at times explained on the 
basis of invasion of the mediastinal nodes on this 
side and in other instances by anastomosis of 
the thoracic duct with the bronchial lymphatic 
tree. In thoracic cancer, this association /|as 
been found in 51.6 per cent of the cases. 


6. Stevens, W. M.: The Dissemination of I[ntra- 
Abdominal Malignant Disease by Means of the |.ym- 
phatics and Thoracic Duct, Brit. M. J. 1:306-310, 1" 
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INCIDENCE OF METASTASES TO SUPRACLAVIC- 
\R SIGNAL NODES FROM ABDOMINAL 
AND THORACIC CANCERS 


Cancers of the various abdominal and thoracic 
organs do not have the same rate or incidence of 
metastasis to the signal nodes. One can usually 
understand the manner of propagation in each 
instance by studying the histologic nature of the 
primary tumor and its grade of malignancy along 
with its anatomic relation to the organ and 
lymphatic ducts. A more detailed discussion of 
these observations and the manner in which the 
metastases reach the supraclavicular lymph 
nodes follows. 

Supraclavicular Metastases from Primary Ma- 
lignant Tumors of the Stomach.—A long time 
ago the presence of a hard lymph node in the left 
supraclavicular fossa was described with fre- 
quency in association with carcinoma of the 
stomach. To this phenomenon was attributed a 
diagnostic significance and prognosis which, in 
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clavicular region had had two years of local 
radiation therapy without discovery of the pri- 
mary tumor. At the end of two years of this 
satisfactory palliation a tumor of the stomach 
was discovered on roentgen exainination. Roent- 
gen therapy directed at the stomach prolonged 
this patient’s life for an additional two years. 
Necropsy revealed a liposarcoma in the stomach 
with diffuse metastases to the retroperitoneal, 
peripancreatic, mediastinal, axillary, femoral and 
supraclavicular lymph nodes. 

The gastric lymphatic vessels drain into four 
major groups of perigastric lymph nodes; here 
the metastatic gastric cancer may remain local- 
ized for a limited time, sufficient in many 
instances to permit a surgeon to employ radical 
surgical treatment. The secondary échelon of 
lymph nodes involved from gastric cancer are 
the hepatic nodes, the para-aortic lymph nodes 
and the nodes in the region of the celiac axis. 
When the cancer involves the secondary lymph 


The Incidence of Supraclavicular Metastases from Abdominal and Thoracic Cancers 
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Cancers of the lung and esophagus from the service of Dr. William L. Watson, cancers of the kidney, prostate, testicle and 


urinary bladder from the service of Dr. Archie L. Dean, Jr., 
vrviee of Dr. Howard Taylor Jr., cancers of the rectum from t 
pancreas, small intestine and gallbladder from the service of Dr. 


reality, is of value not only for tumors of this 
organ but also for any abdominal or thoracic 
cancer. In 883 patients with gastric cancer 
there have been only 23, or 2.6 per cent, with 
supraclavicular metastases. In 15 of these 
patients the metastasis occurred in the left signal 
node, in 3 patients the metastasis was on the 
right side, and in 5 patients both supraclavicular 
lossae were involved. It is extremely unusual 
lor gastric cancer to metastasize to the right 
supraclavicular space. In one particular instance 
recorded here, necropsy revealed metastatic 
invasion of the mediastinal lymph nodes and 
carcinomatous lymphangitis of the lungs. Two 
of the patients came to the hospital complaining 
of the enlarged signal node as the sole mani- 
lestation of their disease. One 34 year old 
patient who had metastasis to the left supra- 


eancers of the ovary, corpus uteri and cervix uteri from the 
he service of Dr. George Binkley and cancers of the stomach, 
George T. Pack. 


nodes it is inoperable and incurable. From the 
last two groups other lymphatic channels com- 
municate directly with the thoracic duct, and 
through this channel cancer cells ultimately reach 
the signal nodes in the left supraclavicular fossa. 


Supraclavicular Metastases from Primary 
Cancer of the Pancreas.—Carcinoma of the pan- 
creas metastasizes to various groups of lymph 
nodes in the advanced stages of the disease. 
Bard and Pic noted a long time ago that the 
primary tumor may be quite small while the 
regional metastases may grow to a large size. 

The lymphatic drainage of the superior half of 
the head of the pancreas occurs into the lymph 
nodes along the pancreaticoduodenal artery, 
reaching the hepatic and celiac groups of lymph 
nodes. Other lymphatic vessels drain the in- 
ferior portion of the head of the pancreas and 
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the body of this organ into lymph nodes in the 
inferior mesenteric chain of lymph nodes. The 
lymphatics from the tail of the pancreas empty 
into lymph nodes associated with the splenic ves- 
sels until they ultimately relay into the celiac 
lymph nodes. By this route it is possible for cells 
to be transported to the cistern of Pequet and 
thence to the thoracic duct and left supraclavicu- 
lar space. 

However, among the patients in this series 
(37) with carcinoma of the pancreas, there were 
only 3 instances of involvement of the signal 
nodes, or 8.1 per cent, and all 3 of these cervical 
metastases were localized in the right supra- 
clavicular fossa. Metastasis to the signal node 
on the right side was readily explained in 2 
instances by anastomosis between the abdominal 
organs and the nodes of the axillary region, the 
efferent lymphatic vessels of which led to the 
inferior segment of the neck. In these 2 patients 
the axillary metastases were discovered before 
the appearance of the signal nodes in the right 
supraclavicular space. 

The time of appearance of the signal node 
in one patient was five months after recognition 
of the primary pancreatic cancer; in another 
patient an aspiration biopsy of the signal node 
led to the investigation which revealed the pres- 
ence of the tumor in the pancreas, and in the 


third the site of the primary tumor was dis- 
covered only at autopsy. 


Supraclavicular Metastases from Primary 
Cancer of the Esophagus.—In 210 patients who 
died from carcinoma of the esophagus 15, or 
7.1L per cent, were found at necropsy to have 
supraclavicular metastases. The signal node 
was obviously involved by metastatic cancer in 
6 patients who came to the Memorial Hospital 
complaining only of dysphagia. In 7 other 
patients metastatic involvement of the signal 
node occurred during the final stages of the 
disease. There were 2 patients whose chief com- 
plaint was the presence of enlarging supra- 
clavicular lymph nodes; these patients had no 
symptoms referable to the esophagus, yet esopha- 
goscopy revealed the primary tumor to be situ- 
ated in both instances on the anterior wall of the 
esophagus. The localization of the supraclavicular 
metastases in carcinoma of the esophagus was 
on the right side in 8 cases, on the left in 5, and 
bilateral in 2 instances. The situation of the 
primary tumor in the esophagus may not be of 
great importance so far as the frequency of 
metastasis to signal nodes is concerned; for 
example, 6 of the cancers were in the inferior 
third of the organ, 5 in the superior and 4 in 
the middle third. The relative infrequency of 
involvement of the signal nodes in cancer of the 


middle third of the esophagus may be explained 
in part by the great rapidity with which these 
tumors grow in this location with direct extep- 
sion to the mediastinal lymph nodes, the creat 
vessels and the respiratory system, with conse- 
quent early termination before sufficient time has 
elapsed to permit metastasis to lymph nodes at 
a distance. 

Lymphatic invasion by esophageal cancer has 
been studied in the Memorial Hospital by Wat- 
son,” who found that it occurred in 44 per cent 
of his patients. The lymphatic vessels of the 
esophagus follow along the wall for a certain 
distance before leaving the organ to empty into 
adjacent lymph nodes. In carcinoma of the 
cervical part of the esophagus metastases occur 
first into the deep anterior paratracheal lymph 
nodes and then the internal jugular lymphatic 
chain. Cancer of the midthoracic portion of the 
esophagus ultimately metastasizes to the medi- 
astinal and tracheobronchial lymph nodes and to 
lymph nodes scattered along the posterior wall 
of the esophagus and then to the supraclavicular 
spaces. Esophageal cancer involving the in- 
ferior third metastasizes into the posterior 
parietal lymph nodes, the diaphragmatic nodes 
and the lymph nodes in the region of the celiac 
plexus. Whatever the location of the primary 
esophageal cancer, the signal nodes in the neck 
may ultimately be implicated. 

The progress of the cancer after the appear- 
ance of the supraclavicular metastases has been 
rapidly fatal; only 2 patients lived a year. 

Supraclavicular Metastases from Primary 
Cancer of the Rectum.—Involvement of the 
signal nodes by metastasis from cancer of the 
rectum is a great rarity, as judged by the instance 
of its occurrence in the group of cases from the 
Memorial Hospital. Of 928 rectal cancers only 
2, or 0.2 per cent, metastasized into the left supra- 
clavicular lymph nodes. In 1 patient the signifi- 
cant enlargement of the node was discovered five 
months after a primary, inoperable rectal cancer 
had been diagnosed. In the second patient, a 
rapidly enlarging signal node was found to be 
developing two years after the primary cancer 
of the rectum had been apparently controlled. 

Lymphatic extension of rectal cancer as a rule 
is more or less limited to the lymph nodes of the 
anorectal group, the hypogastric lymph nodes 
and others situated near the origin of the sig- 
moidal vessels. Metastases at a distance from 
the primary rectal cancer are of late occurrence, 
and when they do occur there is usually clinical 
evidence of visceral involvernent through the 
blood stream. 


a Watson, W. L.: Carcinoma of the Esophagus, 
Surg., Gynec. & Obst. 56:884-897, 1933. 
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Supraclavicular Metastases from Primary 
Valignant Tumors of the Kidney.—Four, or 
6.9 per cent, of the 58 patients with malignant 
tumors of the kidney had demonstrable involve- 
ment of the supraclavicular lymph nodes. In 
these 4 patients pathologic study revealed two 
; the tumors to be adenocarcinoma, one to be 
an epidermoid carcinoma of the renal pelvis, and 
the final one Wilms’s embryonal adenomyosar- 
coma occurring in a child 3 years of age. In all 
patients the cervical localization was on the left 
side, and only in the case of the epidermoid 
carcinoma of the renal pelvis was the primary 
tumor undetected before demonstrable appear- 
ance of the signal node in the neck. Malignant 
tumors of the kidney more frequently metas- 
tasize to the lungs, liver and bony structures than 
they do to regional lymph nodes, yet in the 4 
patients listed here there were no clinical evi- 
dences of pulmonary, hepatic and osseous metas- 
tases, such as are commonly found. These 4 
patients died two years, five months, eight 
months and five months, respectively, after the 
demonstrable appearance of metastases in the 
signal nodes. 


Supraclavicular Metastases from Primary 


Cancer of the Prostate-—Supraclavicular metas- 
tases from malignant tumors of the prostate were 
found in only 2, or 1.9 per cent, of the 104 


patients studied in this review. In 1 patient the 
metastasis appeared in the left signal node seven 
months after the primary prostatic cancer had 
heen treated. In the other patient the first sign 
of cancer was the appearance of a hard firm 
lymph node in the right supraclavicular space ; 
the diagnosis of cancer was made on biopsy of 
aspirated material. This led to a general physi- 
cal examination and discovery of a primary 
tumor in the prostate. 

Various anatomic studies have stressed the 
mode of metastasis from cancer of the prostate. 
Metastases at a distance usually occur through 
the venous system ; for example, Batson * empha- 
sized the role played by the vertebral veins in 
inetastases to bone found in 70 per cent of the 
patients who had carcinoma of the prostate. 
Extension by way of the lymphatic system is 
quite variable and generally remains localized to 
lymph nodes within the pelvis. These metas- 
tases occur in order of frequency to the hypo- 
gastric lymph nodes, the iliac, para-aortic and 
inguinal lymph nodes; the extension to the 
thoracic and cervical ly mph nodes is a later relay 
alter invasion of the para-aortic group. 


—— 


. satson, O. V.: The Function of the Vertebral 
eins and Their Role i in the Spread of Metastases, Ann. 
Surg. 112: 138-149, 1940. 
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The 2 patients in this series showing involve- 
ment of the signal nodes died twenty-one and 
fourteen months, respectively, after the appear- 
ance of demonstrable metastasis in the supra- 
clavicular space; at the time of death both 
patients had widespread osseous metastases. 


Supraclavicular Metastases from Primary 
of 166 patients with malignant tumors of the 
testicle supraclavicular metastases were found in 
8, or 4.8 per cent. In these 8 patients 3 had 
embryonal carcinomas and 5 adult teratomas. 
In all instances the metastasis occurred in the 
left supraclavicular fossa, and in only 1 patient 
did enlargement of the signal node appear as the 
initial evidence of the disease. In 1 phenomenal 
case the metastasis in the supraclavicular signal 
node appeared twelve years after orchidectomy. 

The embryonal carcinomas and _ chorioepi- 
theliomas of the testis are highly malignant and 
spread rapidly through both venous and lym- 
phatic channels, whereas the adult teratomas are 
inclined to metastasize at a later date and more 
commonly extend via the lymph vessels. The 
route of metastasis for malignant tumors of the 
testicle, then, is through either the blood stream 
or the lymphatic system or both at the same 
time. The preaortic group of lymph nodes is a 
most important one. The inguinal lymph nodes 
are invaded only when the primary tumor of the 
testis extends directly to the scrotal skin. The 
first nodal metastases appear as a rule in the 
upper part of the abdomen. Invasion of the 
superior preaortic lymph nodes affords an expla- 
nation for the relatively high percentage of cases 
with metastases to the mediastinal lymph nodes 
followed by invasion of the thoracic ducts and 
finally involvement of lymph nodes in the supra- 
clavicular fossa. Ferguson ® reviewed the locali- 
zation of metastases in autopsies on 45 patients 
who died of malignant testicular tumors; he 
found epigastric metastases in 39 instances, 
mediastinal involvement in 11, and metastatic 
invasion of supraclavicular signal nodes in 
6 patients. 

Supraclavicular Metastases from Primary 
Carcinoma of the Ovary—Among 148 patients 
who had primary ovarian cancers, 9, or 6.1 per 
cent, had metastasis in the supraclavicular lymph 
nodes. In all 9 patients localization of the supra- 
vascular metastasis was on the left side; in 4 the 
presence of the cryptic hard node was the initial 
sign or evidence of disease which prompted the 
patient to consult a physician. In 1 instance the 


9. Ferguson, R. S.: Studies in Diagnosis and Treat- 
ment of Teratoma Testis, Am. J. Roentgenol. 31: 356-365, 
1934. 
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correct site of the primary cancer was known 
only after necropsy. The side on which the 
primary ovarian cancer was situated had no 
relation to the localization of the supraclavicular 
metastases, which can be readily understood by 
studying the many lymphatic anastomoses which 
exist between the preaortic lymph nodes and in 
the drainage of both lumbar lymphatic trunks 
into the cistern of Pequet. 

Many ovarian cancers metastasize through the 
blood stream to the liver, lungs and bones. But 
when ovarian cancers spread through the lym- 
phatic system they may be disseminated through 
various routes at the same time. The lymphatic 
vessels draining the ovary may transport the can- 


Yi 





Fig. 3—Scheme of lymphatic drainage of the uterus 
(right) and ovary (left). U indicates the ureter; 
U.A., uterine artery; O.N., obturator nerve; O, ovary; 
F.T., fallopian tube; B, bladder; U, uterus; C.A., celiac 
axis; R.A., renal artery, and /.M.A., inferior mesenteric 
artery. (Courtesy of Taylor, G. W., and Nathanson, 
I. T.: Lymph Node Metastases, New York, Oxford 
University Press, 1942, p. 305, fig. 16.) 


cer cells into the hypogastric and preaortic lymph 
nodes in the vicinity of the origin of the ovarian 
artery. The efferent lymphatic vessels of this 
region ultimately join those of the opposite side 
and contribute to the formation of the lumbar 
lymphatic trunks, which empty into the cistern 
of Pequet. From this secondary region the 
metastases occur into the left supraclavicular 
fossa in the same manner as that of other 
abdominal cancers (fig. 3). 

Roentgen therapy to the signal nodes involved 
by metastatic cancer in 1 instance prolonged life 
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for three years; in this particular case the pri- 
mary carcinoma had been surgically excised. 

Supraclavicular Metastases from Primary 
Carcinoma of the Uterine Cervix—The rarit 
of metastases to supraclavicular nodes in car. 
cinoma of the cervix has been commented op 
by many authors. Of 882 patients only 7, 9; 
0.8 per cent, had demonstrable involvement of 
the signal nodes. The nodal and visceral metas. 
tases at a distance appear commonly in the final 
stages of the disease; for example, it is said that 
the appearance of metastases in the signal node 
seldom occurs earlier than the second year after 
the known presence of the cancer. In 3 of the 
7 patients the supraclavicular metastases were 
discovered after the second year following treat- 
ment of the primary tumor ; in 1 of these patients 
the local or primary disease was evidently con- 
trolled as determined by physical examination. 
In only 1 instance were the signal nodes here 
involved as early as three months after the dis- 
covery of the primary tumor, but in 1 additional 
instance the metastasis appeared as the first sign 
of a primary lesion which had not been dis- 
covered up to that time. The left supraclavicu- 
lar node was invaded in 6 instances, the right 
supraclavicular node in 1. Metastasis to the 
right side is rare for carcinoma of the cervix. In 
this patient the axillary lymph nodes were re- 
placed by metastatic cancer two years after treat- 
ment of the primary cancer of the cervix, and 
this was followed rapidly by extension to the 
supraclavicular region on the same side, the 
patient dying three months later owing to metas- 
tasis to the heart muscle. 

The lymphatic vessels of the uterine cervix 
drain into the hypogastric and obturator lymph 
nodes and the efferent lymphatic vessels from 
these nodes follow the usual, abdominal chain 
until the supraclavicular region is reached. 


Supraclavicular Metastases from Endometrial 
Cancer of the Corpus Uteri—Five, or 1.5 per 
cent, of the 336 patients with endometrial carci- 
noma exhibited metastases to the supraclavicular 
lymph nodes. This rarity is in keeping with the 
known infrequency of lymphatic dissemination 
of cancers of the uterine body; for example, 
Meigs *° found involvement of regional nodes in 
only 15 of 122 cases studied. 

The lymphatic vessels of the uterus arise at 
the level of the mucosal surface and leave the 
uterus through four or five trunks or channels, 
terminating in certain groups of lymph nodes, 
namely, parametrial, iliac, hypogastric, sacrolum- 
bar and inguinal. The efferent lymphatic ves 

10. Meigs, J. V., and Jaffe, H. L.: Carcinoma of the 


Cervix Treated by Roentgen-Ray and Radium, urs. 
Gynec. & Obst. 69:257-266, 1939. 
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gels irom these nodes converge into the pre- 
lumbar and aortic nodes and thence reach the 
thoracic duct. 

In all 5 instances, the signal nodes replaced 
by metastatic cancer were in the left supra- 
davicular space. In 1 patient, the appearance 
of the large firm signal node was the first sign 
of cancer ; in the remaining 4, the supraclavicular 
metastases appeared after the patients had re- 
ceived either surgical or radiation treatment of 
the primary uterine cancer. One patient who 
had been treated by irradiation for endometrial 
cancer, grade 2, remained well for seven years, 
at the end of which time metastases appeared 
in the left supraclavicular fossa. The duration 
of life after the demonstrated appearance of 
metastasis in the signal nodes was fourteen 
months in 1 case, eight months in 3 cases, and 
three months in 1 case. 


Supraclavicular Metastases from Primary 
Carcinoma of the Lungs.—Of 334 patients who 
died of primary pulmonary cancer, 44 or 13.2 
per cent had metastatic involvement of supra- 
clavicular lymph nodes. Twenty of these patients 
exhibited evidence of this involvement at the 
initial examination ; in 13 patients the metastases 
hecame apparent during the course of treatment, 
and in 11 patients an enlarged supraclavicular 
signal node was the only sign or symptom pre- 
sented on admission, making the investigation 
of the site of the primary tumor the principal 
diagnostic problem. In 3 patients the location of 
the original tumor was revealed only at necropsy ; 
these patients had such extensive abdominal me- 
tastases that the clinical picture was obscured. 
The signal node involved in 18 patients was 
located on the left side and in 15, on the right 
side, and in 11 the lymph nodes on both sides 
were invaded. In general the primary pul- 
monary cancer was on the same side as the 
signal node involved; however, in 6 instances 
the metastases were contralateral to the opposite 
supraclavicular space. 

In the two gross varieties of pulmonary 
tumors, the circumscribed parenchymatous or 
peripheral tumors have little tendency to invade 
the lymphatic vessels, whereas the bronchial 
tumors, which are not circumscribed, early me- 
lastasize to regional lymph nodes. On the basis 
of 394 necropsies on collected cases Adler ™ 
‘tudied the frequency of nodal metastases in 
primary pulmonary cancer and reported the most 
irequent localizations as follows: bronchial lymph 
nodes, 29.7 per cent; mediastinal lymph nodes, 
ll4 per cent; tracheal lymph nodes, 6.8 per 


oe 
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Lungs 
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Primary Malignant Growths of the 
ind Bronchi, London, Longmans, Green & Co., 
110-111. 
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cent; cervical lymph nodes, 5.8 per cent, and 
retroperitoneal lymph nodes, 5.8 per cent. In 
patients with involvement of a supraclavicular 
lymph node secondary to cancer of the lung other 
metastases are frequently found; in the series of 
patients from the Memorial Hospital 14 showed 
clinical evidence of involvement of the axillary 
or inguinal lymph nodes or metastases to the 
liver, bones or brain. 

The pulmonary lymphatic vessels drain into 
the hilar lymph nodes, separating into two 
principal groups: those in the region of the 
carina which derives lymph from the inferior 
pulmonary lobes, and those localized near the 
superior bronchi which drain the superior lobes ; 
from here the efferent vessels reach the para- 
tracheal and supraclavicular lymph nodes. Those 
carcinomas which are superficial and in contact 
with the pleura may invade the chest wall and 
metastasize through the intramural lymphatic 
chain draining into regional lymph nodes such 
as the intercostal, mammary and axillary lymph 
nodes. 

The most significant feature in this group 
of patients was the relatively large number who 
exhibited supraclavicular metastases as the first 
manifestation of the disease and the unusually 
high percentage of those patients in whom right 
supraclavicular metastases were found. These 
two facts afford important clinical knowledge as 
a basis for investigation in future patients in 
whom involvement of the signal nodes consti- 
tutes the only finding on physical examination. 


COMMENT 


The presence of a swelling or tumor mass in 
the supraclavicular fossa immediately stimulates 
an investigation to determine whether the cause 
is inflammatory or neoplastic. The origin of 
lymphadenitis occurring more commonly in 
young subjects is usually not obscure. Tumors 
of the lymphoma group, such as reticulum cell 
sarcoma and Hodgkin’s granuloma, are differ- 
entially diagnosed by the general characteristics 
of their appearance, the possible coexistence of 
the systemic features of the disease and by micro- 
scopic study of an excised lymph node repre- 
sentative of the lymphadenopathy. In_ the 
majority of patients over 40 years of age, the 
appearance of a hard firm lymph node in the 
supraclavicular fossa suggests the presence of 
secondary or metastatic cancer. Malignant 
tumors of the head and neck and of the mam- 
mary glands as well frequently metastasize to 
the supraclavicular regions; the importance of 
the involvement of these lymph nodes from the 
prognostic point of view and the influence on the 
choice of treatment is universally known. 
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Examination of the supraclavicular lymph 
nodes should proceed in an orderly fashion by 
careful inspection and palpation to note any 
defect or distortion in the development of the 
skin and the localization, size, movability and 
consistency of the tumors. Biopsy on tissue 
aspirated with a 17-gage needle inserted under 
negative pressure and with local anesthesia may 
solve the problem of establishing a pathologic 
diagnosis. In a series of 122 patients with 
involvement of the signal nodes by metastasic 
cancer in this series, such biopsy was successful 
in obtaining a representative specimen of tissue 
in approximately 85 per cent of instances. 
Biopsy on aspirated tissue should not be relied 
on for the diagnosis of a tumor of the lymphoma 
group. Whenever the results of such biopsy 
were inconclusive and the general physical 
examination did not offer a satisfactory explana- 
tion as to the nature and origin of the disease, 
a formal biopsy on excised lymph node was 
carried out. 

From a practical point of view the patients 
with metastatic cancer involving supraclavicular 
signal nodes can be separated into two groups: 
(a) those with a known primary cancer at the 
time of admission and those with a primary 
cancer easily found at the time of the initial 
examination, but undetected by the patients, and 
(b) a group with obvious involvement of the 
signal nodes by cancer metastatic from an un- 
determined primary site. In the latter circum- 
stance, the examiner who is familiar with the 
significance of the supraclavicular signal nodes 
in patients with cancer of the head and neck, 
breast, thorax and abdomen will proceed to a 
detailed investigation in order to rule out or 
detect the presence of malignant tumors of the 
head and neck, breast, the upper extremities, 
the skin and trunk, and will continue with the 
methodical exploration of the different organs 
of the abdominal and thoracic cavities from 
which cancer is capable of metastasizing to the 
cervical lymph nodes. A pathologic diagnosis 
of metastatic adenocarcinoma or epidermoid 
carcinoma aids the clinical investigation con- 
siderably by determining a definite organ or 
system. 

Cervical dissection of supraclavicular metas- 
tases from primary cancers of the abdomen or 
thorax is certainly contraindicated. When this 
region is secondarily involved the cancer is out 
of surgical control and other metastases at a 
distance give a poor prognosis and shorten the 
life of the patient. In the case of malignant 
tumors of the head and neck removal of the 
supraclavicular lymph nodes and radical dissec- 
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tion in the neck comprise a rational procedure: 
this is also true in the case of certain malignant 
tumors of the skin, notably melanomas and epi- 
dermoid carcinomas situated on the superior 
part of the body and shoulders. Even in cancer 
of the breast Halsted had at one time practiced 
a continuation of the axillary dissection into 
the supraclavicular space, but today most syr- 
geons operating for mammary cancers consider 
the involvement of supraclavicular lymph nodes 
as constituting an inoperable stage of the disease. 

The only treatment considered worth while for 
metastases to the signal nodes secondary to 
abdominal or thoracic cancer is external irradia- 
tion by means of high voltage roentgen rays or 
the 4 Gm. radium element pack. As the treat- 
ment is palliative rather than curative it is diff- 
cult to evaluate the advantages of the various 
modalities of irradiation, but the clinical impres- 
sion exists on a review of the end-results ob- 
tained that the radium element pack has proved 
superior to the ordinary high voltage roentgen 
rays and the manner of their application in the 
treatment of supraclavicular metastases. At 
times a complete regression of huge deposits of 
metastatic cancer in the supraclavicular space 
has been obtained with a worth while disappear- 
ance of the signs of pressure on the blood vessels 
draining the upper extremity, and relief of pain 
from pressure against or invasion of the brachial 
plexus has been secured. Interstitial irradiation 
by the deposition of gold radon seeds into the 
supraclavicular lymph nodes either with or with- 
out surgical exposure by incising the skin is 
contraindicated, although this treatment’ has been 
used in a number of cases in this series. 
Inasmuch as the purpose of the radiation therapy 
is to secure the utmost in palliation, this objec- 
tive is defeated when interstitial irradiation is 
employed, because of the frequent intractable 
brachial neuritis which may ensue. 

As for the ultimate or far reaching end results, 
such treatments are designed only to relieve 
pain and discomfort. They have not modified 
the course of the disease as far as the duration 
of life is concerned, because this end result is 
governed solely by the location, the character- 
istics and the degree of malignancy of the pri- 
mary cancer and by other metastases which 
already exist as a rule in other parts of the 


body. 
SUMMARY 


Invasion of the supraclavicular lymph nodes 
from abdominal and thoracic cancers is relatively 


rare. In a group of 4,365 patients treated for 
these cancers in the Memorial Hospital only 122, 
or 2.8 per cent, were found to have involvement 
of the signal nodes. 
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The greater frequency of metastases to the 
eft side (59.8 per cent) is explained by the 
lationship of the thoracic duct with the supra- 
cavicular nodes on this side. Metastatic involve- 
ment of lymph nodes in the right supraclavicular 
space (25.4 per cent) is less frequent and occurs 
mainly in patients with tumors of the thoracic 


cavity. Bilateral invasion of the supraclavicular 


nodes (14.8 per cent) is also more commonly asso- 
ciated with thoracic than with abdominal cancer. 

In 81 patients, the signal nodes were invaded 
only in the advanced stages of the cancer and 
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in the majority at the same time generalized 
metastases appeared in other organs. 

In 41 patients, the supraclavicular metastases 
constituted the first clinical sign of a malignant 
tumor and led to a search for the primary site 
of the cancer. Aspiration biopsy was a valuable 
aid in the solution of these diagnostic problems. 

Palliative treatment by irradiation improved 
the local or supraclavicular condition and at 
times controlled the primary cancer for a certain 
length of time without appreciably increasing the 
length of life. 
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Although evaluation of absorbable surgical 
suture material with reference to the duration of 
tensile strength in the tissues can best be done by 
experiments with animals and human beings, 
valuable information can be obtained by enzyme 
studies in vitro. This has been demonstrated by 
Kraiss| and Meleney (1934) and Kraissl 
(1936),2 who used trypsin, and by Claudius 
(1912) * and Jenkins and Hrdina (1942),* who 
employed pepsin. Such studies have demon- 
strated, at least in a qualitative manner, that the 
maintenance of tensile strength of the suture in 
the tissues can be correlated roughly with the 
digestion time of the fiber in enzymes. Since 
the publication of these studies, several manu- 
facturers of surgical gut (catgut) have used this 
criterion as one of the methods for evaluating 
their product. 

In view of the general usefulness of an enzymic 
method of testing surgical gut, a simple apparatus 
for carrying out these tests seems essential, if 
they are to be performed routinely. The method 
discussed in this paper includes certain features 
of the apparatus described by Kraissl and 
Meleney * and the modification of their apparatus 
reported on by Jenkins and Hrdina.* The latter 
describe their apparatus as follows: 


This consisted of a small incubator in the top of 
which several holes were bé@red. A large glass jar to 
contain the digestive solution was placed in the incu- 
bator. The catgut strands were tied to a glass rod 
above the jar and then carried down into the jar, where 
they were held in the solution by passing under another 
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glass rod. From there the catgut strands extended 
upward through one of the holes in the top of the 
incubator to be attached by a clasp to a cord running 
over two pulleys to a 30 Gm. lead weight. This weigh; 
maintained a constant tension on the catgut, and when 
the catgut became digested and broke, the lead weight 
disconnected an electric switch which controlled th: 
circuit to an electric clock. The apparatus so devised 
accommodated twelve strands of catgut at one time, each 
of which was fastened to a cord which broke the circuit 
to one of the twelve electric clocks. The time at which 
the clock had been stopped represented the end point 
of the digestion test for that particular strand of catgut 
It was necessary to make observations each night in 
addition to observations during the day, because if th 
clock stopped at 7:30 one would not otherwise know 
whether it was 7: 30 a. m. or 7:30 p.m. Kraissl solved 
this point by installing a set of electric clocks with 
twenty-four hour dials in his more recent digestior 
apparatus, 


Subsequently Jenkins simplified the technic by 
omitting the automatic recording and substitut- 
ing observations made every half-hour. This 
method was unduly tedious if the reaction was 
of long duration. The simplified technic involved 
the use of a 2 Gm. split lead shot with the slit 
forcibly closed on the suture. The lead shot, 
with the suture attached, was immersed in the 
pepsin solution, the free end of the suture being 
tied to a glass rod above the solution. 

In the method here described, the sutures 
are digested in individual test tubes containing 
the enzyme solution plus a few drops of toluene 
to prevent bacterial action. The solutions ar 
changed every two days in long experiments 
The tubes are immersed in a thermostatically 
controlled water bath at 37 + 0.1 C. In such 
a water bath, the temperature is more accuratel) 
controlled than in the usual incubator and the 
enzyme solutions are more rapidly adapted to 
temperature. Accurate control of temperature 
is essential in quantitative work, since it lias 
been found that changes in temperature have at 
important effect on the rate of digestion. Use 
of individual test tubes eliminates the possilility 
of any enzyme inhibitor diffusing from one 
suture and affecting the rate of digestion 0! 
another. The 2 Gm. weight is more convenient 
to employ than the 30 Gm. weight, because the 
rate of digestion is more rapid when the former 
is used. Since results indicate that the rate 0! 
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digestion varies greatly with the load on the 
uiture, it is important to use the same weight on 
each suture to be digested. Experiments have 
heen performed in which 10 per cent enzyme 
lutions were used. The pepsin is made up 
with 1 per cent hydrochloric acid (final px 
20) and the trypsin (or other enzyme) in 
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Fig. 1—Schematic diagram of automatic recorder: 
{ indicates electric synchronous clock ; E, eccentric, clos- 
ing contact B; D, relay, Eby type ER 12, 5,000 ohms 
jor a greater number of telephone message registers a 
jurther power relay should be provided); /, working 
mtacts of relay; R, resistances, 50,000 ohms, 1 watt; 
/, and Ms, telephone message registers (Western Elec- 
tric, type 5L); Ri and Re, resistance, 1,500 ohms, 10 
vatts:; L, line carrying current impulses; C: and Cz, 
ntacts, and 7; and T2, test tubes containing enzyme 
solution. 


distilled water (final py 7.0, approximately ). 
Xo effect of the lead on the enzyme solution was 
noted, although this objection can be avoided by 


simply coating the sinker with collodion. When 
the fiber breaks, a circuit involving a telephone 
message register is interrupted. The digestion 
time in minutes is read directly from the counter. 
This eliminates the difficulty of distinguishing 
between a. m. and p. m. readings. A _ clock 
with a twenty-four hour dial, as used by Kraissl,? 
is not satisfactory over a weekend, since it does 
not distinguish between successive days; the 
telephone counter revolves only once every seven 
days. It is more convenient to read digestion 
time in minutes directly from the counter than 
to calculate it from a clock reading. The number 
of fibers which can be digested at any one time is 
limited only by the number of counters inserted 
in the circuit. 


DESCRIPTION OF APPARATUS 


The use of telephone message registers is 
particularly simple in institutes equipped with 
central electric clock lines, in which case all 
message registers can be connected to this line, 
each one in the series having a contact device. 
\ current impulse will move the message counter 
one stop ahead every minute as long as the 
contact is closed. The breaking of a suture in 
the digest interrupts the circuit and stops the 
message register affected. On the right side of 
igure | such an arrangement is shown. The 
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clock line sends a current impulse every minute 
into the line L. The fiber in the test tube 7, is 
intact, and hence the contact C, is closed; on 
the other hand, the fiber in the test tube 7, is 
broken, and the contact C, is open. 

If an electric impulse every minute from a 
central line is not available, it can be secured 
from an electric clock. The left part of fig- 
ure 1 shows such a setup. An eccentric, E, 
is mounted on the second hand axis of the clock, 
A, and allows closing for one to three seconds 
of the spring contact, B, once every minute. 
While the contact, B, is strong enough to carry 
the current of one message counter or even 
two, it will not suffice to carry more. A relay, 
D, is therefore provided, having working con- 
tacts, F, by means of which the message registers 
can be controlled. Relay and counters must be 
energized by direct current. When a 24 volt 
source is available, the whole outfit (except the 
clock) can be connected directly to it. In our 
case, connection with the 110 volt direct current 
line is made. In order to limit the current, 
resistances, RK, R, and R, are provided. 

The contact devices, C, and C., are made from 
contact springs from telephone relays. One pair 
is used for each set, the upper spring being 
extended by a 21 cm. piece of bus bar, soldered 
on. 














Fig. 2.—View of experimental setup for the automatic 
recording of digestion time of sutures in enzymes. 
Letters correspond to those in figure 1. 


In figure 2 is shown the apparatus as used 
in this laboratory. Only commercially available 
parts are used, and little shop work is needed for 
its construction. 

If the apparatus is to be built for a more 
general purpose, only the alternating current 
line need be used; direct current is produced 
by means of a built-in rectifier. A commercial 
message register requires 25 volts and 0.05 





122 ARCHIVES OF SURGERY 


ampere, so that for twelve recording systems a 
current of 0.6 ampere is needed. This power is 
required for about one second of each one 
minute cycle. It can therefore be produced either 
by using a rectifier dimensioned for the average 
amperage (in which case the smoothing filter is 
dimensioned for full power) or by having the 
timing impulse reach, in succession, one counter 
after another. In this case the rectifier as well 
as the smoothing filter can be dimensioned for 
the power consumption of only one message 
register. 


By use of such an apparatus quantitative data 
can be obtained on all aspects of the enzymic 


digestion of absorbable sutures, and res, ts can 
be related to the duration of tensile stre eth of 
the sutures in the tissues. It should be pointed 
out that this apparatus is equally suitable {o, 
the study of the enzymic digestion oj other 
natural and synthetic protein and carbo! vdrate 
fibers. 
SUMMARY 

The automatically recording apparatus de- 
scribed has been found suitable for measuring 
the rate of enzymic digestion of absorbable surgi 
cal sutures and other protein fibers. 


Massachusetts Institute of Technology, Cambridge 


Mass. 
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DREPANOCYTOSIS (SICKLEMIA) 


AND AN APPARENTLY ACUTE 


SURGICAL CONDITION OF THE ABDOMEN 


REPORT OF THEIR OCCURRENCE IN A 


CHARLES B. CANBY, M._.D.; 


GURTH CARPENTER, M.B., 


WHITE YOUTH, WITH LAPAROTOMY 


M.R.C.P., AND 


LEWIS F. ELLMORE, M.D. 
LOS ANGELES 


In the classic case of sickle cell anemia de- 
svribed by Herrick* the patient suffered from 
attacks of abdominal pain, a feature now known 
to be characteristic of the syndrome. In several 
recorded instances such pain has been sufficiently 
evere that, together with physical findings, it 
has led to laparotomy. However, this occur- 
rence is of some rarity, and has not previously 
heen reported in a Caucasian. The case to be 
reported here is that of an American-born youth 
i pure Sicilian stock in whom an acute abdom- 
inal syndrome led to laparotomy with splenec- 
tomy. The history of the case merits recording 
in view of its import in the differential diagnosis 
fan acute surgical condition of the abdomen. 


REPORT OF A _ CASE 


History—S. M., a youth 19 years of age, was ad- 
mitted to the Los Angeles County General Hospital on 
Nov. 15, 1942. While driving from New York to Los 
Angeles the patient was wakened at 3 a. m. on Novem- 
her 13 by severe pain in the left side of the abdomen, 
constant and not radiating. Soon after the onset of pain 
some alkaline medication was vomited, and there had 
been some subsequent vomiting, though it was thought 
that a portion of the fluids ingested was retained. 
Despite the pain, it was thought best to drive to Los 
\ngeles. The patient was admitted to the Los Angeles 
County General Hospital approximately forty-eight 
hours after the onset of pain. The bowels had not 
moved for three days. Little gas had passed by rectum. 
rhe patient complained of a tender swelling in the left 
side of the abdomen, with some relief on drawing up 
the left leg. There had been slight dysuria, but no 
noted change in the urine. There had been no chills and 
no known fever, nor had there been excessive sweating. 
The patient had had “the usual diseases of childhood.” 
He was regarded as previously always healthy. There 
lad been occasional “rheumatism” in both legs, but 
never severe pain. 

_ Postoperatively the history was amplified. The patient 
lad been pale all his life and at different times had 
noticed some yellowness of the eyes. For the last few 
months he had been aware of a mass on the left side, 
cut apart from twinges of pain occasionally, it had not 


From the Departments of Medicine and of Surgery 
: py University of Southern California School of 
Medicine, 

_1. Herrick, J. B.: 
‘aped Red Blood Corpuscles in a Case of Severe 


Peculiar Elongated and Sickle 


\ 


Anemia 


\rch. Int. Med. 6:517, 1910. 


troubled him, and he had accordingly thought nothing 
of it. 


Physical Examination.—The temperature was 100.6 F., 
the pulse rate 102 and the respiratory rate 30. The blood 
pressure was 118 systolic and 70 diastolic. The appear- 
ance was that of a chronically ill, debilitated youth in 
acute abdominal distress. The skin was pale and sallow 
but not jaundiced. The scleras were not icteric. The 
pupils reacted to light and iff accommodation. The teeth 
showed extensive caries, and the mouth was dry, with 
a furred tongue. There was anterior cervical lymph- 
adenopathy, but no other nodes were enlarged. The 
lungs were clear. The apex beat of the heart was in 
the fifth intercostal space outside the midclavicular line. 
Percussion revealed an enlarged heart, and there was 
a soft apical systolic murmur propagated to the axilla. 
The aortic and pulmonic second sounds were of equal 
intensity. 

The abdomen was scaphoid. There was some guard- 
ing but no localized rigidity. On the left side at the 
level of the umbilicus a mass measuring about 3 by 
5 cm. was visible; it moved with respiration and on 
palpation was exquisitely tender. Peristalsis was hypo- 
active. There was tenderness in the left costovertebral 
angle. Rectal examination revealed exquisite tenderness 
on the left side at the tip of the finger, which did not 
reach the mass. ; 

The skin of the shins showed no scars. Other find- 
ings were not abnormal. 

There was no sugar or protein in the urine; an occa- 
sional pus cell was present. Examination of the blood 
on December 15 revealed 15,050 white blood cells, with 
a differential count of 85 per cent polymorphonuclears 
and 15 per cent lymphocytes. An erythrocyte count was 
not made. A roentgenogram taken on the same day 
showed the pulmonary fields essentially clear, the car- 
diac silhouette within normal limits and no evidence of 
subphrenic air. In the abdomen there were several loops 
of gas-filled bowel, consistent with commencing ileus. 
The peritoneal borders were indistinct, and there was 
a general haze over the abdomen suggestive of intra- 
peritoneal fluid. 

The clinical impression was that the patient possibly 
had splenic torsion or volvulus of the small intestine. 


Operation—In view of the slight fever, the leuko- 
cytosis, the duration of the symptoms without remission 
and the exquisite tenderness, it was decided that lapa- 
rotomy should be performed without delay. Accordingly, 
with the patient under nitrous oxide-ether anesthesia, 
the abdomen was opened, and the mass was visualized 
as a dark red splenic tumor covered with fibrin and 
showing also older fibrous adhesions to surrounding 
structures. In view of the obviously pathologic nature 
of the organ, its removal was decided on. The splenic 
artery was tortuous, but neither artery nor vein was 
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thrombosed. The spleen was removed and the abdo- 
men closed without incident. Transfusion of 500 cc. of 
citrated blood was started immediately on completion 
of the operation. 

The immediate postoperative diagnosis was multiple 
infarcts of the spleen, cause unknown. 

The patient was discharged from the hospital without 
further developments on November 29. 

Laboratory Examination.— Examination postopera- 
tively on December 17 revealed: icterus index (after 
transfusion) 44 units, serum albumin 4.8 Gm. and serum 
globulin 1.9 Gm. per hundred cubic centimeters, and a 
prothrombin level 45 per cent of normal (normally post- 
operative levels may be reduced). The urinary reaction 
for urobilinogen was positive to Ehrlich’s reagent at a 
dilution of 1:40. A blood count showed: 4,740,000 red 
blood corpuscles per cubic millimeter, hemoglobin 12 
Gm. per hundred cubic centimeters, 23,540 white cells 
and 313,000 platelets per cubic millimeter and 9 per cent 
reticulocytes. The differential count revealed: polymor- 
phonuclears 86.5 per cent, lymphocytes 4.5 per cent, 
monocytes 8 per cent, eosinophils 0.5 per cent, basophils 
0.5 per cent and nucleated red cells 5 per hundred 
white cells. The bleeding time was one minute and the 
coagulation time twenty-five minutes by the oiled test 
tube method (within normal limits). 

On a moist smear 100 per cent cells sickled in twelve 
hours. 


Pathologic Examination of the Spleen—The spleen 
weighed 830 Gm. Old fibrous tissue and fresh fibrin 
covered its capsule. The organ was firm and deep red. 
The cut surface showed scattered areas of irregular 
outline that were more brownish red than the rest of 
the pulp. 

Microscopic examination showed the sinusoids dis- 
tended with cells which were all sickle forms. There 
were areas of acute necrosis of splenic tissue which 
might contain at their center an arteriole plugged with 
sickle form red cells. There were other areas of older 
necrosis with commencing resorption and siderosis, and 
still other extensive areas of acute hemorrhagic necrosis. 

Family Study.—The father and mother of the patient 
were not related and were of unadulterated Sicilian 
stock. The blood of four sisters, two brothers, the 
mother and the father did not display any tendency to 
sickle in twenty-four hours. 


COMMENT 

This case is of interest in two respects: First, 
it adds 1 more to the still short list of pub- 
lished cases of drepanocytosis in the non-Negro. 
Secondly, it is the first recorded instance in 
which laparotomy has been performed on a 
Caucasian on account of an acute abdominal 
syndrome in this disease. 

The cases of drepanocytic anemia hitherto 
reported in the non-Negro fall into two groups: 
first, the group in which it is reasonably certain 
that no recent inheritance of Negro genetic char- 
acteristics had been incurred (Cooley and Lee,? 
a Greek child; Rosenfeld and Pincus,’ an Italian 


2. Cooley, T. B., and Lee, P.: Sickle Cell Anemia 
in a Greek Family, Am. J. Dis. Child. 38:103-106 
(July) 1929. 

3. Rosenfeld, S., and Pincus, J. B.: Occurrence of 
Sicklemia in White Race, Am. J. M. Sc. 184:674-682, 
1932. 


child; Sights and Simon,* a white Armericay 
adult; Haden and Evans,® 2 Sicilian siblings: 
Weiner,® an Italian child; Pontoni,’ a Sicilian. 
Greenwald and Burnet,* 5 members of a Sicilian 
family ; Clarke, ** 2 Italian siblings; Cook anq 
Mack,*” 2 white American siblings), and, the 
second, the group in which the patients came 
from areas where racial admixtures are admit. 
tedly common or the fact of sickling was no; 
reasonably certain from the record 
bald*®; Castana’®; Lawrence"; Stewart": 
Wallace and Killingsworth™). It is notable 
that a great proportion of the recorded occur- 
rences of this disease in Caucasians have heen 
in persons of Sicilian stock, and it is recalled 
that, in the United States at least, a high pro- 
portion of instances of the familial hypochromic 
anemia which goes by the name of Cooley’: 
erythroblastosis is also seen in Sicilian families. 

Previous instances of laparotomy on persons 
with sicklemia have also been recorded by Levy * 
and by Campbell *® (3 instances). In Levy's 
case a Negro girl displaved rigidity of the right 
rectus muscle, leukocytosis and fever, with epi- 
gastric pain and vomiting. Appendectomy was 
performed. Diagnosis of sicklemia was made 


( Archi- 


one year later when she returned with recurrent 


4. Sights, W. P., and Simon, S. D.: Marked Eryth- 
rocytic Sickling in White Adult Associated with 
Anemia, Syphilis and Malaria: Report of Case, J. Med. 
12:177-178, 1931. 

5. Haden, R. L., and Evans, F. D.: Sickle Cell 
Anemia in White Race, Arch. Int. Med. 60:133-142 
(July) 1937. 

6. Weiner, S. B.: Sickle Cell Anemia in Italian 
Child, J. Mt. Sinai Hosp. 4:88-91, 1937. 

7. Pontoni, L.: Sulla eritropatia drepanocitica costi- 
tuzionale tipo Herrick, Haematologica 20:657-724, 1939. 

8. Greenwald, L., and Burnet, J. B.: Sickle Cell 
Anemia in White Family, Am. J. M. Sc. 199:768-774, 
1940. 

8a. Clarke, F.: Sickle Cell Anemia in White Race. 
with Report of Two Cases, Nebraska M. J. 18:376- 
379, 1933. 

8b. Cook, J. V., and Mack, J. K.: Sickle Cell 
Anemia in White American Family, J. Pediat. 5:601- 
607, 1934. 

9. Archibald, R. G.: Sickle Cell Anemia in the 
Sudan, Tr. Roy. Soc. Trop. Med. & Hyg. 19:389-391 
1926. 

10. Castana, V.: I gigantociti e le anemie semilunar', 
Pediatria 33:431-440, 1925. . 

11. Lawrence, J. S.: Elliptical and Sickle Shaped 
Erythrocytes in Circulating Blood of White Persons. 
J. Clin. Investigation 5:31-49, 1927. 

12. Stewart, W. B.: Sickle Cell Anemia: Report 0! 
Case with Splenectomy, Am. J. Dis. Child. 34:72-8) 
(July) 1927. J 

13. Wallace, S. A., and Killingsworth, W. P.: Sick- 
lemia in the Mexican Race, Am. J. Dis. Child. 50: 1208 
1215 (Nov.) 1935. : “ 

14. Levy, J.: Sicklemia, Ann. Int. Med. 3:47-54, 1929 

15. Campbell, E. H., Jr.: Acute Abdominal Pain ™ 
Sickle Cell Anemia, Arch. Surg. 31:607-621 (Oct) 
1935. 
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abdominal pain. Campbell's excellent paper dis- 
cusses 6 cases of acute abdominal pain, in 3 of 


which the patients were operated on under con- . 


ditions of considerable interest. All were young 
Negroes. The first exhibited the clinical picture 
of ileus, and laparotomy with appendectomy was 
performed ; the diagnosis of sicklemia was made 
two days after operation. His second patient, 
, Negro youngster known to have sickle cell 
anemia, was admitted to the hospital with severe 
abdominal cramps, constipation, leukocytosis and 
fever. Vomiting commenced, and laparotomy 
was deemed wise. A normal appendix was then 
removed, and the pain subsided on the third day 
after operation. The third patient who under- 
went operation was a 36 year old man with 
a precedent history of three attacks of acute 
abdominal pain, the first of which had been 
treated with ice packs, the second by laparotomy 
and appendectomy and the third by exploratory 
laparotomy. On the occasion of the fourth 
attack he presented the picture of marked abdom- 
inal boarding with leukocytosis, and another 
laparotomy was undertaken under the impression 
that peritonitis from a perforated ulcer might be 
present. The abdominal contents were normal 
except that the spleen was enlarged, and because 
of this fact the diagnosis of sickle cell anemia 
was immediately made from fresh smears. 

It is thus apparent from these and other re- 
ported cases that the abdominal syndrome in 
drepanocytosis may closely simulate a number of 
patterns of acute abdominal disease. Ileus, per- 
iorated ulcer, appendicitis, acute cholecystitis and 
pelvic inflammatory disease appear to be most 
commonly simulated. Splenic pain, presumably 
due to small infarcts in that organ during the 
stage of enlargement, is also common, but it 
does not often reach the severity noted in the 
case we report. It is further apparent from our 
and from other cases that at the height of the 
painful episode there may be no anemia, no 
icterus and no frank sickling of fresh blood. 
Leukocytosis, however, appears to be common, 
and it is probable that reticulocytosis would be 


found to be uniformly present if suitable exami- 
nation were made. In this respect, it should be 
remembered that the technic of Hansen-Preuss, 
in which an oil-sealed fresh moist preparation is 
set up on a cresyl blue slide, will bring out 
sickling in about four hours in cases of the sickle 
cell trait, and will also demonstrate reticulocytes. 
Such a preparation should be set up immediately 
when obscure acute abdominal syndromes are 
encountered in Negroes and in Mediterranean 
Caucasians. 

It is also noteworthy that operations for osteo- 
myelitis have been undertaken because of pain 
in the bones in cases of sickle cell anemia (Drey- 
foos **; Alden '?; Leivy and Schnabel **). 

We are not here concerned with the 10 re- 
corded cases of drepanocytic anemia (see Haden 
and Evans*) in which splenectomy was delib- 
erately undertaken as an experimental thera- 
peutic measure. It is known that this operation 
neither cures the anemia nor prevents the hemo- 
lytic attacks, but authors (Haden and Evans °; 
Landon and Patterson’) have felt that the 
symptomatic improvement in the anemia and in 
the frequency of hemolytic or painful episodes 
justified this undertaking in cases in which there 
was great splenomegaly. Ultimately by repeated 
infarcts the patients may be said to splenectomize 
themselves. 

SUMMARY 


The case reported and discussed is the first 
recorded instance in which laparotomy has been 
performed on a Caucasian on account of acute 
abdominal pain caused by the sickle cell trait. 


16. Dreyfoos, M.: Sickle Cell Anemia, Arch. Pediat. 
43 : 436-447, 1920. 

17. Alden H. S.: Sickle Cell Anemia: Report of Two 
Cases from Ohio Illustrating Its Hemolytic Nature, 
Am. J. M. Sc. 173:168-175, 1927. 

18. Leivy, F. E., and Schnabel, T. G.: Abdominal 
Crises in Sickle Cell Anemia, Am. J. M. Sc. 183:381- 
391, 1932. 

19. Landon, F. E., and Patterson, H. A.: Evaluation 
of Splenectomy in Treatment of Sickle Cell Anemia: 
Late Results of Two Cases so Treated with Summary 
of Present Condition of All Splenectomized Patients, 
J. Pediat. 7:472-477, 1935. 
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Hemangiomas are frequently observed in vari- 
ous tissues and locations in the body. However, 
a review of the literature revealed but 1 case in 
which the tumor was located in the mediastinum.' 
This was a malignant hemangioendothelioma 
occurring in a man. The tumor was removed but 
the patient died two months after the operation. 
A postmortem examination revealed some of 








CASE REPORT 

History —R. B., a white man 34 years of age 
entered the Frank Billings Medical Clinic  becayse 
of an unusual opacity in the left pulmonary field found 
on routine roentgen examination at another hospital, 
The patient had “caught cold” two months before 
admission and a productive cough had developed which 
persisted for about three weeks. Because the cold and 
cough persisted for some time, he went to a_ public 


Fig. 1—Preoperative roentgenograms of the chest showing tumor extending outward from the anterior medi 


astinum. 
oil is seen in the left lower pulmonary field. 


the primary growth as well as secondary metas- 
tases to the lungs. 

A monograph on tumors of the mediastinum 
by Heuer and Andrus* as well as textbooks 
on thoracic surgery have not mentioned heman- 
giomas in this location. The following case is 
reported because of the unusual site and size of 
the tumor and because of the interesting post- 
operative course. 


From the Departments of Surgery and Medicine of 
the University of Chicago. 

1. Winkelbauer, A.: Zur Frage der chirurgischen 
Behandlung der Mittlefellgeschwiilste, Wien.  klin. 
Wehnschr. 42:650, 1929. 

2. Heuer, G. J., and Andrus, W. D.: The Surgery 
of Mediastinal Tumors, Am. J. Surg. 50:143, 1940. 


Note circular apaque shadow (calcified phlebolith) in line with the left second rib anteriorly. 


I ize 


health clinic for a check-up. Nothing unusual wa: 
observed on physical examination at that time; how- 
ever, a roentgenogram of the chest revealed an unusual 
opacity in the left pulmonary field. On entering the clinic 
two months later, the patient’s cold had cleared up et 
tirely, and he appeared to have recovered completely. His 
past history revealed that at the age of 18 months he 
had had a tumor removed from the base of the neck, 
on the left side. Again, at the age of 10 years some 
thing was removed from the same region. The famil} 
history was irrelevant. 

Examination—Physical examination revealed a wel 
developed man who appeared to be in good health. The 
chief findings were as follows: At the base of the neck 
on the left side, an irregularly shaped rather firm but 
freely movable nontender mass was palpable. 1h 
blood pressure was 130 systolic and 84 diastolic. 1! 
was no cardiac enlargement, and the heart tones wet 
normal. An examination of the chest 
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however, there was greater expansion on 
side. Tactile and vocal fremitus were almost 
y absent over the upper two thirds of the left 
: Breath sounds were 
ed or absent in the same region. Percussion 
portion of the chest showed dulness to flat- 
No rales were audible. 

ratory examinations showed the blood and urine 
A fluoroscopic examination revealed an 


2—Tumor after sectioning. Note trabecular 


srrangement of connective tissue around cavernous blood 


channels. 


A large phlebolith is seen at A. 


pacity in the upper two thirds of the chest, which did 


+ 


LTam 


dense 


ot move with the lung on respiration. 


A roentgeno- 


added little to the fluoroscopic observations with 
exception of 


several rounded shadows scattered 
1 the opaque region; these were somewhat more 
at the periphery (fig 1). The diagnosis was 


r of the mediastinum of undetermined origin. The 


nodules 


emang1oma.,. 


to 


within the opaque area were suggestive of 
A biopsy of the tumor in the neck showed 


be a hemangioma presenting a dense fibrous 


stroma separating vascular spaces varying in size from 


that of capillaries to large cavernous sinusoids. 


+ 


these 


1V 


All of 


were lined with endothelium and some 


lled with erythrocytes. 
iew of the apparent relation of the intrathoracic 


spaces 


mass to the supraclavicular tumor on the left side of 


OWE 


Ot ad} 


k, a hemangioma of the mediastinum was 
considered as the correct diagnosis. Under 
pic control, 20 cc. of iodized oil was introduced 
tracheobronchial tree by the aspiration technic. 
tioning the patient, the left bronchial tree could 
lined and was found to be displaced posteriorly 
mor occupying the anterior half of the upper 
rds of the chest. A diagnostic pneumothorax 
the left pleural cavity to be almost entirely free 
ions with the exception of a few located be- 
tumor and the diaphragm. The vital capacity 
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was 3,050 cc. In view of the uncertainty of the 
diagnosis and the large size of the tumor, it was thought 
advisable to explore the thoracic cavity. 
Operation—On Nov. 2, 1939, with the patient under 
ethylene anesthesia, an exploration was made through 
a curved incision encircling the lower one half of the 
left breast, the left pleural cavity being opened through 
the fourth left inner space. It was necessary to divide 
the third and fourth costal cartilages near the sternum, 
the opening being enlarged with a rib spreader. A 
fairly soft, oblong tumor extended from the first to 
the seventh ribs anteriorly and from the mediastinum 
to a point beyond the nipple line. It was partly 
attached by fairly dense adhesions to the wall of the 
chest anteriorly and to the lung posteriorly. With 
relatively little difficulty the tumor was mobilized from 
the surrounding structures up to the mediastinal attach- 
ment. Separation at the mediastinum could not be 
carried out by blunt dissection; thus the tumor was 
divided between clamps and sutures. The pedicle of 
the tumor was broad, measuring about 3 inches (7 cm.) 
in its vertical dimension, and 1% to 2 inches (4 to 5 cm.) 


anteroposteriorly. It was necessary to leave a small 


portion of the tumor superiorly, behind the left clavicle. 
A piece of pericardium measuring 2 by 2 cm., to which 
it was densely adherent, was removed with the tumor. 
Closure of the wound in layers was made with chromic 


catgut sutures. 








Fig. 3—Roentgen appearance of chest four months 
after removal of tumor. The left side of the diaphragm 
is still elevated and some iodized oil remains in the 
lower lobe of the left lung. 


A small mushroom-tipped catheter was brought out 
through a stab wound in the fifth intercostal space 
anterolaterally for obliteration of the surgical pneumo- 
thorax and for drainage of fluid by constant suction. 
As the tumor was removed, intravenous introduction of 
a saline solution was begun and was followed by a 
transfusion of 600 cc. of citrated blood. 
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Postoperative Course——The patient was returned to 
his room in a satisfactory condition. However, because 
he had lost considerable blood during the operation, 
and because his blood pressure was somewhat lower 
than normal, a second transfusion of 700 cc. of blood 
was given. During the following day, his condition 
continued fairly good with the exception of a rapid 
and more or less unstable pulse, the rate being between 
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Fig. 4—Two magnifications of microscopic sections of tumor. : 
A phlebolith and bone containing marrow are seen in the hig 


throughout the connective tissue framework. 
magnification. 


130 and 160 per minute. There was little drainage 
from the pleural cavity. On the morning of the third 
postoperative day, he suddenly became pale and _ per- 
spired profusely, and an extremely rapid, thready pulse 
developed. The apex beat obtained with a stethoscope 
was 300 per minute. Caffeine and sodium benzoate was 
effected little Rapid digi- 


given but improvement. 





SURGERY 


talization by intravenous, subcutaneous and ora 
was carried out, and nasal administration of 
was begun at the rate of 12 liters per minute. 
the next three hours, the patient showed sic 
improvement, and by the following morning ¢! 
rate was about 120 to 150, the pulse defici: 
around 30. The temperature during this tim: 
between 99 and 106 F., being around 101 to 1| ost 


Note numerous large blood spaces distributed 


of the time. Examinations of the blood reveale: 
100 per cent hemoglobin and 5.06 million red cells 
The respiratory rate varied from 18 to 28. 
fluid was drained from the pleural cavity. The uri 
output was as follows: 750 cc. for the day of operat 
500 cc. for the second day; 875 cc. for the thi 
and 1,320 cc. for the fourth day. During this 
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period, the patient had few complaints except 
across the sternum and some epi- 
nain localized over the xiphoid process. During 
+ two days there continued to be some pulse 
which had almost completely disappeared by the 
fifth postoperative day. The patient’s 
gradually returned to normal, ranging 
and 102 F. for two days and below 100 
thereafter. The pulse rate gradually fell to 110 and 
emained at that level or below thereafter. An electro- 
ardiogram taken on the morning of the sudden col- 
apse (third postoperative day) revealed an auricular 
dutter with irregular ventricular response. A second 
lectrocardiogram made four days later revealed a sinus 
tachycardia and some abnormalities due to the admin- 
stration of digitalis. When repeated three weeks later, 
there was little evidence of abnormality. The patient 
eradually improved, but a low grade infection developed 

, the inner one half of the wound, which necessitated 
irainage. After several minor operations for the 
removal of small pieces of infected cartilage, the wound 
ealed and the patient was discharged from the hos- 
vital six and one-half weeks after the operation. At 
the time this paper is written, four years after the 
yeration, the cardiac condition appears to be entirely 
ormal. 

Shortly after the operation it was noticed that the 
yatient’s voice was somewhat husky. Examination of 
the vocal cords revealed paralysis on the left side. His 
improve, but recent examination 
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revealed paralysis and some atrophy of the left vocal 
cord. 

Pathologic Examination—The tumor removed at the 
operation weighed 527 Gm. and measured 18 by 10 by 
5 cm. The surface was covered by a somewhat glossy, 
smooth, soft and thin capsule, through which could be 
seen many dilated vessels. The freshly cut surface 
appeared to be cavernous; it was made up of innumer- 
able finely interlaced fibrous trabeculae, and from the 
spaces between them dark-colored blood could be 
expressed. Many of these sinuses were filled with what 
appeared to be dark blood clots, and on palpation 
several hard spherical nodules were demonstrable. 
Further sectioning of the tissue revealed that two of 
the larger nodules or calculi measured about 8 mm. 
in diameter. One was light colored, stony hard and 
pedunculated. The second was dark 
extremely friable and was well encapsulated in 
tumor mass. Several smaller calculi were 
(figs. 2 and 4). 

A microscopic examination revealed pink-staining 
fibrous tissue with blue-staining fibroblasts, in which 
were many foci of lymphocytes. Distributed through- 
out the tissue were many endothelium-lined blood-filled 
sinuses and many normal-appearing blood vessels. In 
some places, irregularly distributed, were areas of 
aerolar-like tissue infiltrated with lymphocytes. Bone, 
containing marrow, was seen in two areas (fig. 4 B). 
There was no evidence of malignancy. The final 
diagnosis was hemangioma of the mediastinum. 
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CASEIN IN THE LOCAL TREATMENT OF BURNS 
AND WOUNDS 


RAYMOND M. CURTIS, M.D. 
AND 
JOHN H. BREWER, Ps.D. 
BALTIMORE 


In advocating a local treatment for burns, it is important to take into con- 
sideration the way in which the body attempts to seal off the burned areas. This is 
done by the transudation of a fluid containing plasma protein, and with the evapo- 
ration of the water present in this fluid, the protein is left as a protective covering. 
Petit,’ in 1915, was one of the first to follow this line of reasoning and suggested 
the use of horse serum in the treatment of burns and wounds; again, in 1929, 
Monteith and Clock ? described 5 cases of burns treated by this method. Shortell, 
Cotting and Leary,* in 1917, first described the use of bovine serum for this purpose. 
Aside from these few reports there has been little investigation with this approach 
in mind until recently. 

Due to the war it is now essential that we have an agent for treatment for 
burns that is, in itself, sterile, flexible, easily transported and inexpensive and 
that can be used by untrained personnel. At the same time it must be adapted 
to the treatment of superficial as well as deep burns. It must be suitable for use 
at the first aid dressing stations, in the field and on shipboard, as well as in hos- 
pitals. When the war began it became apparent that no method in use at that 
time satisfied all of these requirements. 

A great number of agents for local treatment of burns have been advocated, 
the majority of which have been a means of converting an open wound into a 
closed wound at the earliest possible moment. Some of the most widely accepted 
of these are known as the coagulants; the damage which these agents produce in 
the denuded area has been pointed out by Allen and Koch.* Wells, Humphrey and 
Coll ® have recently reported central necrosis of the liver due to the toxic action of 
tannic acid, one of the most popular of these coagulating agents. In the plastic 
surgery service of the Union Memorial Hospital, both Dr. J. S. Davis ® and Dr. 
EK. A. Kitlowski* have been impressed by the amount of damage caused by these 
coagulating agents, and feel that in many instances a superficial burn is converted 


From the Department of Surgery, Union Memorial Hospital, and the Bacteriological 
Research Laboratory of Hynson Westcott and Dunning, Baltimore. 

A résumé of this work was presented before the Burn Committee of the National 
Research Council, Sept. 14, 1942 and April 3, 1943 and also before the American Society 
of Plastic and Reconstructive Surgery, Dec. 4, 1942. 

1. Petit, R.: Les phagocytes en chirurgie, Paris, Masson & Cie., 1915. 

2. Monteith, S. R., and Clock, R. O.: Treatment of Burns with Normal Horse Serum, 
J. A. M. A. 92:1173 (April 6) 1929. 

3. Shortell, J. H.; Cotting, W. E., and Leary, T.: The Treatment of Wound with 
Normal (Beef) Serum, Boston M. & S. J. 177:622, 1917. 

4. Allen, H. S., and Koch, S. L.: Treatment of Patients with Severe Burns, Surg., 
Gynec. & Obst. 74:914, 1942. 

5. Wells, D. B.; Humphrey, H. D., and Coll, J. J.: Relation of Tannic Acid to Liver 
Necrosis Occurring in Burns, New England J. Med. 226:629, 1942. 

6. Davis, J. S.: Personal communication to the authors. 

7. Kitlowski, E. A.: Personal communication to the authors. 
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into a deep burn with occasional destruction of the full thickness of the skin. 
On the other hand, the value of the early eschar treatment of burns is well recog- 
nized and has been proved experimentally by Glover,* who has shown that the 
early precipitation of protein at the site of the burn in the form of an eschar 
greatly minimizes the protein shift and the resultant hemoconcentration. Super- 
ficial burns are minor wounds liberally dotted with islands of epithelium ready to 
regenerate and cover the denuded areas, unless destroyed by the local treatment or 
infection. There is no doubt that the burned area requires protection, first to 
prevent loss of fluid and second to prevent the entrance of pyogenic bacteria. Yet 
all of this must not be accomplished at the expense of these living islands of 
epithelium. 


Curtis and Worthington,® in 1941, reported the use of human placental plasma 
in wound therapy. From there this investigation proceeded to the use of adult 
and fetal bovine serum in a series of 40 cases of burns. During the time we used 
the serum, it was tried in three forms: (@) as a dusting powder; (b) as an oint- 
ment, in a water-soluble base, containing 40 per cent serum and 5 per cent sodium 
sulfathiazole ; (c) as a dried serum, diluted to a protein concentration of 30 per cent 
(about four times normal) with sterile, distilled water, and sprayed with an 
atomizer. The object of all three forms was to produce a covering that was 
bacteriostatic without affecting the tissue proteins themselves. After observing 
the results obtained with the use of human and bovine serums and the results in 
some of the early cases with preparations in which the serum proteins were replaced 
by other materials containing essentially the same amino acids, we came to the 
conclusion that there was no advantage in using serums for this treatment of burns 
rather than preparations containing protein from other sources. The difficulties 
in the preparation of the serum, together with the long drying time when it was 
applied to the burned surface, caused us to turn to a substitute protein with a short 
drying time. 

Early investigations led us to believe that the ideal type of therapy would con- 
sist of a readily available and cheap protein which would closely resemble human 
plasma protein, or its basic amino acids, to which the human body would show no 
signs of initial sensitivity and which would not be toxic to tissue cells. This protein 
should be in a solution which could be applied to the burned area, and which would 
dry rapidly, covering the denuded surface with a protective film of protein. In this 
way a film would be formed over the denuded surface and would not require the 
burned patient to furnish an eschar either in the form of exuded plasma or coagu- 
lated cellular protein. After an exhaustive study of the proteins available the most 
satisfactory preparation was found to be one made from casein. This is a phospho- 
protein precipitated from milk by dilute acids and is a readily obtainable and an 
inexpensive by-product of milk. 

The most satisfactory casein preparation which forms its own film has the 
tollowing composition : 


Casein 

Sodium lauryl sulfate 

50% sodium lactate 

Sodium hydroxide 0.7 Gm. 
Water 


8. Glover, D. M.: A Critical Evaluation of the Treatment of Burns, Ann. Surg. 113: 
1090, 1941. 


9. Curtis, R. M., and Worthington, R. W., Jr.: Placental Blood Plasma, Am. J. Obst. 
& Gynec. 42:428, 1941. 
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These ingredients are mixed, dissolved and sterilized by autoclaving. In this 
process, the casein is converted into sodium caseinate and also undergoes some 
hydrolysis. The final product is a clear, light brown or amber liquid which is 
sufficiently fluid for application as described hereinafter. The solution after sterili- 
zation has a py of approximately 8 and is stable at ordinary temperatures when 
kept in a tightly closed container. When the first casein preparations were made 
and used clinically, the need for a plasticizing agent became apparent. Preparations 
containing glycerin, ethylene and propylene glycol, monoethanolamine and tri- 
ethanolamine were tried clinically, but none was found to be satisfactory. Sodium 
lactate was found to offer none of the objections of the previously mentioned 
plasticizers. It is a nontoxic compound and when added to the casein allows one 
to prepare a solution which dries as a pliable film, not readily cracking or scaling 
off the burned area. 

In the earlier cases we used a preparation which did not contain sodium laury! 
sulfate, but did contain 3 Gm. of sulfathiazole and 25 cc. of ethyl alcohol in each 
hundred cubic centimeters of the solution. This preparation was discarded when 
it was found that better results were obtained when a plastic film and the solution 
containing sodium lauryl sulfate was used. 

To demonstrate that the casein solution is nontoxic to tissue cells in vivo, the 
following tests were carried out: A donor site from which a skin graft 0.012 inch in 
thickness had been removed, by means of the Padgett dermatome, was divided into 
two equal parts. One part was covered with petrolatum gauze, the other with the 
casein solution, plus the commercially available film described later in this paper. 
No difference was observed in the length of time necessary for epithelization or in 
the appearance of the epithelium covering the two areas. Cannon and Cope ** have 
proved the value of this standard technic in clinically judging the effect of various 
substances on the healing of an epithelial wound. Further small deep grafts were 
buried in the casein solution and kept at 5 C. for twenty-four hours. They were 
then removed, washed with isotonic solution of sodium chloride and placed on clean 
granulating areas simultaneously with fresh grafts taken from the patient. No 
difference was noted in the number of takes or the growth rate in the two instances. 

Early in our investigation it became apparent that it would be impossible 
to develop a protein solution which would dry rapidly on the weeping surface of 
sur -rficial burns. To overcome this, we clinically experimented with various 
transparent, commercially prepared coverings, and many of them are usable. We 
found that one prepared from casein itself was satisfactory ; however, it was neces- 
sary to renew the film every four to five days when it was used on a badly weeping 
surface. We also used a film prepared from viscose and found this to be much 
more satisfactory than the casein film, particularly since it did not necessitate 
renewal. However, the one which has proved the most satisfactory is prepared from 
polyvinyl chloride. It is durable, transparent, very soft and flexible and is not 
permeable to oil or water. It can be used where there is apt to be motion, as over 
joints. The patient finds the burned areas so comfortable with this dressing in 
place that he can lie on the burn or walk about. The latter two films are easily 
sterilized by autoclaving. Pickrell ** and Andrus, Nickel and Schmelkes ** have 
recently reported the use of films of methyl cellulose in burn therapy. 


10. Footnotes 10 to 13 were deleted by the authors. 

14. Cannon, B., and Cope, O.: Rate of Epithelial Regeneration, Ann. Surg. 117:85, 1943. 

15. Pickrell, K. L.: A Sulfonamide Film for Use as a Surgical Dressing: Preliminary 
Report, Bull. Johns Hopkins Hosp. 71:304, 1942. 


16. Andrus, W. DeW.; Nickel, W. F., and Schmelkes, F. C.: Treatment of Burns with 
Chemotherapeutic Membranes, Arch. Surg. 46:1 (Jan.) 1943. 
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EXPLANATIONS OF FIGURES 


Fig. 1—Photograph of burn on patient’s admission to the hospital. 

Fig. 2.—Burn débrided, covered with casein solution, film and pressure dressing. 

Fig. 3.—Forty-eight hours after the patient’s admission the dressing has been removed to 
show the appearance of the burn beneath the film. There is a central area of deep burn 
surrounded by a zone of more superficial burn. 

Fig. 4.—Fifty days after admission there is complete separation of the dead skin with 
areas of intact corium. 

Fig. 5.—Sixty-five days after admission there are islands of epithelium scattered over the 
surface of the burn, originating from the intact portions of corium. 


Fig. 6.—One hundred and twenty-eight days after the burn the area is completely healed. 
rhere is very little scar tissue. 
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METHOD OF TREATMENT 


With a sterile technic, any loose, necrotic skin is removed. The casein solution is applied to 
the superficial as well as to the more deeply burned areas with a sterile wooden spatula. 
Over this solution is then placed the film and several thicknesses of sterile gauze. On 
suitable large areas, an Ace bandage is applied to exert pressure to the injured area. When 
the burns are on the face and a rapidly drying film is not necessary, the solution may be 
used alone. In all erythematous areas it may be used alone because here it dries rapidly. 
In the deeper burns it is advisable to use the combination of the solution plus a film. 

The Ace bandage is used as a means of applying a pressure dressing to the damaged 
area, for our experience here has shown the value of this type of dressing, particularly when 
there is injury to tissues as in the case of severe burns. Blair17 has shown that a dressing 
with moderate pressure applied over damaged tissue helps prevent the congestion and main- 
tains the circulation in the subcutaneous tissue. Siler and Reid +* experimentally have shown 
that the loss of plasma at the site of, and into the surrounding tissues of, burned areas can 
be reduced by primary pressure dressing. 


RESULTS OF TREATMENT 


To date 165 cases of burns and 75 cases of wounds have been treated in the 
manner described, 43 of the cases of burns being severe enough to necessitate 
hospitalization. One case is illustrated and described in detail. 


Clinical Course of Patient 











Rectal Hemato- 

Tempera- Pulse crit, Urinary 
Date Hour ture, F. Rate per Cent Fluid Intake Output 
12/28 12:50 p. m. 100 100 50 1,500 ce. plasma intravenously _........ 
8:00 p. m. 100 120 55 500 cc. plasma intravenously; _...... : 

1,000 ce. 5% dextrose in dis- 

tilled water intravenously 

12/29 12:00 a. m. 100 120 GP - eevedecevascsasabestedeseensesen  ““eséectens 
8:00 a. m. 100.4 120 57 750 ce. plasma, 1,000 ce. 5% 600 ec. 


dextrose in distilled water 
intravenously; 670 ce. orally 

12/30 8:00 a. m. 108 180 45 2,100 ce. 5% dextrose in dis- 1,250 ee. 
tilled water intravenously; 
1,800 ee. orally 

12/31 8:00 a. m. 101 120 ‘a 950 ec. 5% dextrose in distilled 2,100 ce 
water intravenously; 2,105 ec. 
orally 





REPORT OF A CASE 


H. S., a white woman, aged 34, was admitted to the Union Memorial Hospital on Dec. 
28, 1942, three hours after setting fire to her hair. First aid consisted of sterile dressings 
to the burned areas prior to admission and morphine, 4 grain (0.015 Gm.), hypodermically 
on admission. The blood pressure was 148 systolic and 90 diastolic, the pulse rate 100. 
Examination revealed burns of the entire head, the back of the neck to the shoulders and 
the face, which appeared to involve the full thickness of the skin, except those around the 
eyes and nose, which appeared to be superficial. There was a burned area consisting of two 
thirds of the left thigh involving the full thickness of the skin and similarly one of 6 cm. 
in diameter on the right thigh. The total area involved as estimated by the Berkow scale 
was 20 per cent of the body, with 15 per cent of this being deep burns. The patient was 
placed on sterile sheets and the technic already described was used on all areas except the 
scalp and eyelids. Because some hair remained on the scalp only sterile gauze and an Ace 
bandage was applied there, and due to the great edema of the eyelids sterile boric acid com- 
presses were used. The clinical course with reference to the hematocrit and fluid given 
intravenously during the first four days is shown in the table. On December 29, the general 

17. Blair, V. P.: Influence of Mechanical Pressure on Wound Healing, Illinois M. J. 
46:249, 1924. 

18. Siler, N. E., and Reid, M. R.: Clinical and Experimental Studies with the Koch 
Method of Treatment of Heat Burns,- Ann. Surg. 115:1106, 1942. 
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condition was improved except for difficulty in breathing due to edema of the larynx and 
trachea. This was relieved by inhalations of compound tincture of benzoin. Administration 
of sulfadiazine was started and a blood level of 3.8 mg. per hundred cubic centimeters was 
maintained for eleven days. On January 3 and 10 the casein film and the solution on the 
burn on the left thigh were renewed. On January 14, Dr. Kitlowski, under ether anesthesia, 
removed the dressing and the film from the face, neck and shoulders and débrided these areas 
and applied Ollier-Thiersch grafts. On February 17, more Ollier-Thiersch grafts were 
applied to several areas on the neck and face. Inspection of the area on the thigh after 
the first two weeks revealed that in some parts the full thickness of the skin was not 
destroyed, and the progress of this area is illustrated. The patient’s convalescence was 
uneventful, with the temperature ranging from 98.6 to 100 F. 


This case clearly points out the importance of the local use of an agent which 
is nontoxic to tissue cells. In figure 5 one can see the islands of epithelium begin- 
ning to appear in areas where the full thickness of the skin was thought to have 
been destroyed. These areas, which appear like small grafts, have developed from 
a part of the corium which was not destroyed by the burn. They would undoubt- 
edly have been destroyed by the toxic agents which are often applied to the 
burned surface. 

The results obtained in burns with this treatment for ambulatory, as well as 
hospitalized, patients has been most gratifying. In only 2 cases of burns was there 
evidence of infection beneath the film when the patient received immediate treat- 
ment. In 1 patient, treated twelve hours after being burned, some infection 
developed on the fourteenth day, when an area of tissue, whose depth of destruc- 
tion extended to the subcutaneous fat, began to separate. The treatment was 
used in 2 other cases in which the patient was admitted to the hospital grossly 
infected seventy-two hours after being burned, treatment at home having con- 
sisted of the application of lard. In the latter 2 cases the solution was applied 
after thorough cleaning of the area. In three days, when we saw evidence of 
infection beneath the clear covering, these areas were compressed for several hours 
and the casein film was easily removed and the solution reapplied. Many of the 
burns were chemical burns produced by fluorides. These areas heal rapidly under 
this treatment. In several of the patients the burns extended over the face and 
even into the hair or onto the fingers, and this therapy was found to be of equal 
value here. The casein solution when dry forms a film which is very flexible 
and does not contract. These two features make it valuable in the treatment 
of burns in all parts of the body, even the face, hands and joints, where there 
is apt to be some motion. After application of the solution, the pain produced 
by the burn is relieved. In erythematous areas, the patient has the sensation of 
a very cold application, and this sense of coolness persists even when the film 1s 
dry. As the solution is spread over denuded areas there is some stinging but this 
rapidly disappears. When the solution dries, it remains transparent, allowing one 
to detect immediately any evidence of infection beneath it. The fact that it is 
water soluble makes for great ease in its removal. Important, too, is the fact 
that it remains adherent to the denuded surface until complete epithelization has 
taken place. Where the solution together with the plastic film of polyvinyl chloride 
known as Vinylite was used we found that the dead tissue, even where full thick- 
ness of the skin was destroyed, separated from the underlying normal tissue between 
the sixteenth and twentieth day after the burn. The dead tissue appeared to be 
completely digested probably due to the action of the enzymes present in the 
exudate which collected beneath the film. This allows one to use a skin graft 
early before scar tissue has formed. 

In several cases of severe burns in which the patients were admitted to this 
hospital, sulfadiazine was given orally and adequate concentrations in the blood 
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thus maintained. We find that the proper way to administer the sulfonamide 
compounds when adequate concentration in the blood is desired is by controlled 
dosage given orally, or parenterally, with frequent determinations of their concen- 
tration in the blood. 

In this series there were five deaths from burns. All patients had approxi- 
mately 60 per cent or more of the body surface involved, most of which was 
deeply burned. The first, a woman aged 71, died from shock eighteen hours 
after admission. The second, a woman aged 59, who had also inhaled some of 
the fumes from the blaze, died from respiratory failure six days after admission. 
The postmortem examination in the latter case revealed bilateral partial pul- 
monary atelectasis and pleural effusion and moderate edema of the tracheal mucosa. 
The third patient, a man aged 38, who jumped five stories from a burning build- 
ing, died twelve hours after admission, with a temperature of 107. The primary 
cause of death was injury to the head. The fourth patient, a child aged 6 with 
80 per cent of the body burned, the destruction extending through the full thick- 
ness of the skin, died three hours after admission from shock. The fifth, a woman 
with 60 per cent of the body surface involved by a burn extending through the full 
thickness of the skin, died from toxemia on the eleventh day after admission. 

In this group of cases of burns we found that the combination of the casein 
solution and an already prepared film allows one to treat with ease the superficial 
as well as the deep burns. This bacteriostatic solution through its adhesive proper- 
ties holds the film in place over the burn whether it is an erythema, a denuded 
surface or a total destruction of the skin. It also makes the film adherent to the 
normal skin about the burn, and in this manner the entrance of bacteria at the 
edge of the film is prevented. We feel that this offers a simple method for treat- 
ing the burned patient, whether he is ambulatory or hospitalized. It eliminates 
the tremendous amount of nursing care attendant with sterile linen and the light 
cradle which we formerly used with the eschar type of treatment for the hospitalized 
patient and the time-consuming frequent dressings necessary with most of the 
local treatments used for the ambulatory patient. With our type of treatment 
the transparent film is removed if evidence of infection is seen beneath it or when 
one desires to débride the area for early skin grafting. In these last two instances 
the film is removed with ease since the casein solution which holds it in place is 
water soluble. 

In our experience this method of treatment more readily controls the early 
local loss of plasma protein from the burned area than does petrolatum gauze or 
an ointment. It also eliminates the voluminous dressings necessary in the latter 
types of treatment to absorb this loss of fluid. 

The solution when used with the films has also been found to be valuable in 
the treatment of abrasions and chronic ulcers and to support the skin incision, 
preventing the separation of the edges after removal of the sutures. The films 
have also been used to cover small deep skin grafts and the donor site. 

Tissue which has been injured, regardless of the type of trauma, whether by 
a burn or in some other manner, is tissue whose physiologic status is uncertain. 
We know from tissue culture, as well as from in vivo studies, that cellular metabo- 
lism and growth depend on the life of each individual cell whose nutrition comes 
from the surrounding extracellular fluid.*® All proteins are not equally effective in 
nutrition since each contains varying amounts of the amino acids. Only ten of 


19. Footnote deleted by the authors. 
20. Willmer, E. N.: Tissue Culture, London, Methuen & Co.. Ltd., 1935. 
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these, Rose *' believes, are essential for growth and its maintenance. Thus, by 
application of partially hydrolyzed casein in a water-soluble solution, we may be 
providing the best possible medium with which these injured cells of uncertain 
status can obtain the needed nitrogen for their growth and development. In the 
future the feeding of cells by local application of protein solutions may become as 
important a therapeutic measure as the parenteral administration of plasma and 
the amino acids. Use of hydrolyzed casein solutions in the treatment of diseases 
associated with protein deficiency was demonstrated by Elman.** In a like manner 
we have found it to be the most valuable substitute for plasma protein therapy 
in the local treatment of burns and wounds. 


SUMMARY 

A new solution containing casein is used in the local treatment of burns and 
wounds. 

It is recommended that it be used with a flexible transparent film, several of 
which are described. 

In this study there were 240 cases of burns and wounds which showed a low 
incidence of infection and a minimum of complications. 

The in vivo and in vitro tests demonstrate that these casein preparations are 
nontoxic to tissue cells. 

The method of treatment described allows one to utilize many of the funda- 
mental principles of burn and wound therapy. 


H. A. B. Dunning Jr. helped in the preparation of the casein solutions used. 


21. Rose, W. C.: The Nutritive Significance of the Amino Acids, Physiol. Rev. 18:109, 
1938. 


22. Elman, R.: Parenteral Replacement of Protein with the Amino Acids of Hydrolyzed 
Casein, Ann. Surg. 112:594, 1940. 





PANCREATIC CALCULI 


REPORT OF SEVEN CASES IN TWO OF WHICH CURE WAS 
EFFECTED BY PANCREATICOLITHOTOMY 


JOSEPH LIONELLO, M.D. 
Associate Attending Surgeon, Kings County Hospital 


BERNARD J. FICARRA, M.D. 
Resident Surgeon, Kings County Hospital 
AND 


NICHOLAS H. RYAN, M.D. 
Attending Surgeon, Kings County Hospital 
BROOKLYN 


The literature on pancreatic lithiasis reveals that investigators disagree on the 
exact number of cases reported. However, all are in unanimous agreement with 
the statement that this finding is rare. Various writers have attempted to establish 
the infrequency of pancreatic calculi. The figures obtained in our review of the 
literature are given in the accompanying table. 

A study of these figures presents the possibility that reduplication occurs in 
some instances. It must also be conceded that many other cases are excluded 
which have not been reported. Haggard and Kirtley’? reviewed the literature 
on pancreatic calculi in 1939. Their report covers a period of two hundred and 
seventy-one years. They could find authentic records of 204 cases. Only 65 of 
these were observed at operation. To this number should be added 3 reported 
by Townsend ” and 18 seen at the Mayo Clinic.* This would bring the total number 
of reported cases to 225. King and his associates * wrote of 4 cases of generalized 
calcification of the pancreas. His review of the literature revealed 11 other cases 
of calcinosis of the pancreas. Pilcher ° added 4 more cases of pancreatic calcinosis. 
These 19 cases of petrifying pancreatitis are not incorporated in the total 225 
cases previously mentioned. 

We are reporting 6 instances encountered at Kings County Hospital from 
January 1938 to April 1943, plus 1 case seen in private practice by one of us 
(J. L.). The diagnosis in 5 instances was by roentgenogram. Roentgenograms 
were taken on two or more occasions, so that there was no doubt of the diagnosis. 
Two patients were subjected to operation, and the diagnosis was confirmed at 
operation. Both of them were cured by surgical removal of the calculi. 


ETIOLOGY AND PATHOLOGY 
The exact” cause of pancreatic calculi remains unknown. The dominant 
etiologic factor resides in stagnation of pancreatic juices as a result of chronic 


From the surgical service of Dr. Nicholas H. Ryan. 

Read at the meeting of the Brooklyn Surgical Society on Oct. 7, 1943. 

1. Haggard, W., and Kirtley, J.: Pancreatic Calculi: A Review of Sixty-Five Opera- 
tive and One Hundred and Thirty-Nine Nonoperative Cases, Ann. Surg. 109:809 (May) 1939. 

2. Townsend, S. R.: Pancreatic Lithiasis, Canad. M. A. J. 43:228 (Sept.) 1940. i 

3. Snell, A. M., and Comfort, M. W.: The Incidence and Diagnosis of Pancreatic 
Lithiasis: Review of Eighteen Cases, Am. J. Digest. Dis. 8:237 (July) 1941. 


4. King, A. B., and Waghelstein, J. M.: Calcification of the Pancreas, Arch. Int. Med. 
69:165 (Feb.) 1942. 


5. Pilcher, J. T.: Personal communication to the authors. 
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inflammation with sclerosis. Stagnation is allied to retention. This is followed 
by a mild infection, with exfoliation of cells, precipitation of lime salts and formation 
of stones.° Some investigators maintain that the precipitating agent can be found 
in disease of the biliary tract.’ 

As is true of formation of stones elsewhere in the body, the chemistrv of 
pancreatic calculi is not fully understood. Two facts are prominent in the chemical 
account of the disease. First, pancreatic stones are composed chiefly of calcium 
carbonate and tribasic calcium phosphate. Second, normal pancreatic juice does 
not contain calcium in this form. An inflammatory process in the pancreas, there- 
fore, may be indicted for altering the chemical composition of pancreatic secretions. 
This produces precipitation or deposition of calcium within the ducts.* 

Pathologically, pancreatic stones may be divided into true stones, found in the 
ducts, and false stones (calcification), found in the parenchyma. True stones 
resemble salivary calculi. They are usually smooth and rounded, rarely faceted. 
Calculi vary in size, have a tendency toward multiplicity and often fuse to form 


Cases of Pancreatic Lithiasis Recorded in the Literature 








Cases Reported New Cases 
in the Reported by 
Author Year Literature Authors 
Sistrunk and Hartman, cited by Mayo? 1921 - 4 
Gross, O., and Guleke, N.: Die Erkrankungen des Pan- 

creas, Berlin, Julius Springer, 1924 1924 
Hartman 1925 
Schmieden, V., and Sebening, W.: ; 

148 : 319, 1927 1927 oe 
Ackman and Ross ® 1932 100 
Bost 12 1985 107 
Mayo? 1986 
Hoechstetter 144 1937 
Haggard and Kirtley * 1939 204 
Townsend 2 1937- 200 

1940 aon 18 
1942 11 (diffuse 4 (diffuse 
calcification) calcification) 
1943 (to be wei 4 (diffuse 
published) calcification) 
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branchings. They are most often found in the pancreatic head, less frequently in 
the body and rarely in the tail.* 

A study of the pancreatic parenchyma in cases of calculi of the pancreas 
reveals definite pathologic changes. Chronic interlobular pancreatitis has been 
described. This gradually involves the entire gland with diffuse fibrosis. The 
islets of Langerhans are last to be involved. When extensive destruction of the 
islets occurs, the glycosuria of true diabetes results.° 

Further microscopic study shows progressive chronic pancreatitis with many 
areas of calcium deposits. The arteries may show marked endarteritis. Occasionally 
a subacute inflammatory process has been noted to involve not only the epithelial 
lining of the ducts but large areas of the gland tissue as well. Rarely, acute or 
subacute pancreatitis with fat necrosis and peripancreatic induration is found.° 


6. Archibald, E. W., and Kaufmann, M.: Surgical Diseases of the Pancreas, in Lewis, 
D.: Practice of Surgery, edited by W. Walters, Hagerstown, Md., W. F. Prior Company, 
Inc., 1943, vol. 8, chap. 1. 

7. Mayo, T. G.: Pancreatic Calculi, Proc. Staff Meet., Mayo Clin. 11:456 (July 15) 1936. 

8. Witherspoon, J.: Pancreatic Lithiasis, South. M. J. 30:1064 (Nov.) 1937. 

9. Ackman, F. D., and Ross, A.: Pancreatic Lithiasis, Surg., Gynec. & Obst. 55:90 
(July) 1932. 
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Formation of cysts is not particularly uncommon. This occurs when the smaller 
pancreatic ducts become dilated. Abscesses in the parenchyma are seen occasionally. 
Among the late developments in the course of pancreatic lithiasis may be secondary 
fatty change in the liver. This depends on the disturbance in the secretion of the 
pancreatic hormone lipocaic, which has a regulatory function involving the deposi- 
tion of fat in the hepatic parenchyma.*® 

Mention should be made of conditions found associated with pancreatic lithiasis. 
Among these are cirrhosis of the liver, cholelithiasis, cholecystitis, duodenal ulcer 
and atheroma of the splenic artery.” 


COMPOSITE CLINICAL PICTURE 


There is no typical clinical picture. It is difficult to diagnose pancreatic calculi 
by the signs and symptoms. With the exception of roentgenologic studies, the 
laboratory offers little aid in diagnosis. 

Epigastric pain is the most prominent symptom. This may be sudden or 
progressive. Radiation of the pain may occur transversely or to the left, rarely 
to the right. Often the pain simulates so-called indigestion or the colic of chole- 
lithiasis or renal calculi. Extensive periods of freedom from pain are common. 
In some instances the pain is extremely severe. When the pain is associated 
with vomiting, acute pancreatitis is suspected. This is especially true when 
pancreatitis is concurrent. 

Other aspects of the clinical picture may be: loss of weight, diarrhea, sense 
of epigastric pressure or lowered blood pressure. 

Glycosuria producing the picture of painful diabetes should suggest the pos- 
sibility of pancreatic calculi. Fatty stools and jaundice have been reported as 
rare signs. Jaundice is caused by edema of the head of the pancreas or is due 
to obstruction of the lower end of the common duct by a calculus as it reaches 
the ampulla of Vater.’* 

In pancreatic lithiasis the clinical story is variable. It is dependent on the 
extent of pancreatic reflex digestive disturbances. To this may be added the effects 
produced on other abdominal organs by the destruction in the pancreas. More- 
over, as is the case with stones elsewhere in the body, the condition may be 
almost entirely asymptomatic.® 

THE DIAGNOSIS 


The diagnosis is made by roentgenogram. The stones are radiopaque since 
they contain a large amount of calcium carbonate. Fluoroscopy does not reveal 
their location. 

The position of the stones is usually across the upper part of the abdomen 
at the level of the second and third lumbar vertebrae. This allows them to be 
mistaken for gallstones, renal calculi or calcified retroperitoneal or mesenteric lymph 
nodes. There is no definite means of outlining the pancreas in the roentgenogram. 
However, it has been recognized that enlargement of the head of the pancreas by 
neoplasm, inflammation or cyst formation will result in distortion or spread of 
the duodenum.*® 

CASE REPORTS 


We are presenting a report of 2 cases of pancreatic calculi. The first patient 
was operated on in 1940 at another hospital by one of us (J. L.). At that time 


10. Faust, D. B.: Pancreatic Lithiasis, Ann. Int. Med. 9:625 (Nov.) 1935. 
11. Faust.1° Townsend.? 


12. Bost, T. C.: Pancreatic Lithiasis: Report of Cases, Am. J. Surg. 29:85 (July) 1935. 
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two stones were removed from the head of the pancreas. The second patient was 
operated on at Kings County Hospital for the removal of four calculi in the tail 
of the pancreas. Both patients had uneventful recoveries. At the time of this 
writing they are enjoying good health. 


Case 1—A 56 year old clergyman entered the hospital on Aug. 18, 1940. At that time 
his complaint was epigastric distress and pain. This pain did not radiate. Other symptoms 
were belching, intolerance to fatty foods and constipation. All these complaints were of three 
months’ duration. The family history and the patient’s past history were irrelevant. 

On admission the temperature, the pulse rate and the respiratory rate were within normal 
limits. The blood pressure was 148 systolic and 80 diastolic. The patient was well built, 
somewhat adipose. A slight icteric tinge of the scleras was noted. The chest revealed 
nothing unusual. The abdomen was protuberant; no masses or organs were palpable. Ten- 
derness was elicited on deep pressure over the right hypochondrium and epigastrium. 

Laboratory studies demonstrated nothing unusual. 

The impression was cholecystitis with cholelithiasis. 











Fig. 1 (case 1).—A, preoperative roentgenogram showing calculi in the pancreatic head. 
B, postoperative roentgenogram, taken thirty-one months after operation, showing absence ol 
previous calculi. The small area of calcification was reported as not in the pancreas. 


The day after admission cholecystography was performed. This revealed the gallbladder 
to be of small size. The dye concentration was below normal, indicating a moderate distur- 
bance of biliary function. 

A calcified mesenteric node near the level of the third lumbar vertebra to the left of the 
midline was reported. In addition, calcification at the level of the first lumbar vertebra, 
involving mesenteric nodes or possibly the pancreas, was seen. 

On Aug. 21, 1940, with the patient under spinal anesthesia, the peritoneal cavity was 
entered via an incision in the upper right rectus muscle. Exploration revealed the gall- 
bladder to be slightly thickened, not inflamed and without calculi. The head of the pancreas 
was indurated. The pancreatic duct contained two calculi of about equal size, measuring 
% by % inch (0.64 by 0.32 cm.). In the operative procedure the pylorus and duodenum 
were retracted, with exposure of the head of the pancreas. An incision was made into the 
pancreas. The calculi were removed with a clamp. The pancreatic incision was sutured 
with atraumatic catgut. The abdominal wall was closed in the routine fashion, with a drain 
in the operative site. 

The postoperative course was uneventful. On one occasion urinalysis revealed a trace 
of sugar and a positive acetone reaction. No insulin was administered. Abdominal disten- 
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tion on the fourth day was combated. with enemas. The drain was removed on the fifth 
postoperative day. The wound did not become infected; excoriation of the skin was pre- 
vented by application of a mixture of kaolin and olive oil. 

The most recent postoperative roentgenogram of the abdomen was taken on May 27, 
1943 (fig. 1B). This revealed a single irregular calcific deposit in the right quadrant to 
the right of the twelfth vertebra. This may indicate that one calculus was not removed. 











Fig. 2 (case 2).—A, preoperative roentgenogram showing calculi in the tail of the pan- 
creas. B, postoperative roentgenogram showing absence of previous calculi. 


Fig. 3—Photograph of calculi removed at operation (case 2). 


[he other calculi reported in the previous roentgenogram were not visualized in the recent 
study. 


Case 2—A 35 year old seaman of the merchant marine entered Kings County Hospital 
n March 21, 1942. His chief complaint was severe epigastric pain which commenced two 
lays before admission. The pain was knifelike and intermittent in type. The asymptomatic 
eriods were of several hours’ duration. He had vomited on one occasion, twenty-four hours 
efore admission. He believed the vomitus contained clotted blood. 
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His past history included four operations on or about the stomach for gastric ulcer. |: 
was not possible to secure adequate information on his previous surgical history, because he 
had been hospitalized in England and South Africa. As far as could be determined from 
the patient, the first operation occurred two years prior to his present hospitalization. At 
that time he underwent gastrorrhaphy for a perforated ulcer. The second operation was for 
postoperative adhesions. The exact nature of the third operation is not known. The 
fourth operation, gastroenterostomy, was performed two months before he entered Kings 
County Hospital. 

The physical examination demonstrated nothing unusual. The patient was well devel- 
oped and well nourished. The blood pressure was 114 systolic and 60 diastolic; the tem- 
peraure, the pulse rate and the respiratory rate were within normal limits. The abdominal 
wall contained four longitudinal healed scars about one-half inch from each other in the 
midepigastrium. Tenderness was elicited in the epigastric region on slight pressure. There 
was tenderness of the costovertebral angles with spasm of the sacrospinalis muscles in the 
lumbar region. 

The impression on admission of the patient was marginal ulcer or renal calculus. 

Roentgenologic studies at Kings County Hospital revealed no intrinsic lesion of the 
stomach but a well functioning gastroenterostomy. A flat roentgenogram of the abdomen 
demonstrated a large calculus (about 2 cm. in diameter) and a few smaller ones (a total 
of four) located inferiorly between the transverse processes to the left of the second lumbar 
vertebra. These calculi were believed to be in the pancreas. Intravenous pyelograms elim- 
inated the possibility of their location in the kidney. 

On April 13, 1943, with the patient under spinal anesthesia, the pancreas was approached 
through the gastrocolic omentum into the lesser peritoneal cavity. Four calculi were 
removed from the pancreatic parenchyma. These were located in the tail of the organ. 
The calculi were removed by incising the pancreatic tissue. A T tube was placed in the 
operative site and held in position with a purse string atraumatic suture. Closure of the 
abdomen was accomplished in the usual manner. 

The salient feature of the postoperative course was a bloody fluid draining from the T 
tube for the first twenty-four hours, followed by a yellowish thick exudate for the next 
twenty-four hours. On the fourth day after the operation urinalysis showed sugar (1 plus) 
in the two specimens on that day. On the same day an increase in the amount of fluid 
draining from the T tube was noted. This drainage increased gradually until April 20, 
1943, when the fluid assumed a yellow color and had the odor of fermented material. The 
skin was slightly excoriated at this time. Six days later the T tube was removed (twelfth 
postoperative day). The wound healed rapidly thereafter. Three weeks after the operation 
the patient was discharged. He has returned to the follow-up clinic every third week since 
leaving the hospital. Prior to his discharge from the surgical service, a flat roentgenogram 
of the abdomen proved that the calculi had been removed. 


POSTOPERATIVE CARE 


In the postoperative care of these patients we found that the wounds would heal in three 
weeks without difficulty and with little autodigestion of the skin. Excoriation was controlled 
with equal mixtures of kaolin and olive oil. 

A low carbohydrate diet was given, partly to control the glycosuria and partly because 
this type of diet appeared to diminish pancreatic secretion. When the secretion appeared 
to increase, as demonstrated by the drainage, ephedrine sulfate, 34 grain (24 mg.) three 
times a day, was given. This reduced the output of the pancreatic juices by causing vaso- 
constriction. The foregoing practice is consistent with the known fact that the pancreas is 
sensitive to changes in the volume of blood flow.1 


SUMMARY AND CONCLUSIONS 


It has been accepted in the past that pancreatic lithiasis is a rare entity. Perhaps 
it would be preferable to state that in clinical studies this condition is infrequently 
encountered, possibly because of the failure of the clinician to consider it in his 
differential diagnosis. The total number of cases, including those in this paper, 
we believe to be 232. 

Pain is the most significant complaint. Associated diabetes or jaundice is 
seen rarely. The patient’s story often suggests biliary or renal calculi. The 
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iagnosis is established by roentgenologic studies of the abdomen. A simple fiat 
roentgenogram of the abdomen will reveal the calculi. 

When a diagnosis of pancreatic lithiasis is made, surgical intervention is indi- 
ated. The safest approach to the pancreas is through the gastrocolic omentum, 
sccording to American authors. Where this approach has been utilized, there is 
reported an operative mortality of 7 per cent.’* Palliative treatment is of little 
avail. Unless the calculi are removed, the patient with symptoms must continue 
to complain of discomfort and look forward to the possibility of gradual destruction 
f the pancreas. 


217 Clinton Avenue. 

1702 Forty-Sixth Street. 

142 Joralemon Street. 

13. (a) Hoechstetter, S.: Pancreatic Lithiasis: Report of a Case, Am. ] 


37:33 (Jan.) 1937. (b) Bost.12 
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SIMPLIFIED SURGICAL 


ROSS SUTHERLAND, 
LOS ANGELES 


M.D., 


Many approaches to the hip joint have been 
described. All have advantages and disadvan- 
tages. It is safe to say that at the present time 
the Smith-Peterson approach is used most widely 
by American orthopedic surgeons. This ap- 
proach appears to give a maximum visualization 
of the hip joint with a minimum of operative 
trauma. 

However, some disadvantages of the approach 
are inevitably apparent. There is often adherence 
of the scar to the iliac crest. Weakness of the 
gluteal muscles, particularly of the abductor and 
internal rotator muscles, is always present to 
some degree because of the reflection of the 
gluteal origins from the iliac surface. Hemor- 
rhage is at times formidable with the section of 
muscles and tendons necessary to open the field. 
Institution of mobility of the joint is always 
delayed because of the necessity of allowing 
healing of the replaced soft tissues. 

With the recent use of metal fixatives to 
replace bone attachments of muscles and allow 
carly function during the healing of the bone 
it is evident that further simplification of this 
standard surgical procedure may be accomplished, 
with resultant decrease in some of the disadvan- 
tages mentioned. 

The technic adopted is founded on the prin- 
ciple that functional return is more rapid when 
muscle attachments are removed with a portion 
if the bone and the bone is replaced with internal 
tixatives. The principle is the same in that the 
sartorius group is removed intact with the an- 
terior superior iliac spine, the rectus femoris 
with the anterior inferior iliac spine and the 
gluteal group with its insertion into the trochanter 
of the femur rather than by elevation of the 
origins from the iliac wall. Such technic allows 
the reflection of the muscles in planes with a 
minimum of hemorrhage from intramuscular 
vessels. After conclusion of the operation the 
bone portions with attached muscles are re- 
placed in the reverse order with metal fixatives 
and often the trochanter is transplanted distally 
to allow greater abductor function with a longer 
lever arm. Motion may be instituted within the 
first two weeks and may be active because of 
the firm fixation of the muscle attachments. 


From the Tichenor Orthopedic Clinic 


APPROACH 


AND 


TO THE 


ROWE Jr,, 
BEACH, CALIF. 


HIP 


M. JOHN 
LONG 


M.D. 


REPORT OF CASES 

Case 1.—D. N., a girl aged 12, had ankylosis of ty 
right hip following infectious arthritis. There wer 
severe flexion and adduction deformity with compe. 
satory scoliosis. On May 5, 1943 reconstruction of + 
hip joint was performed by use of the approach 
described. The superior and inferior anterior jjix 
spines were removed with the osteotome and reflected 
with their attached muscle groups. The trochanter wa 
osteotomized and reflected with the gluteal group. The 
capsule of the hip was then opened, with complet 
exposure of the femoral head and acetabulum. Th 
ankylosis was severed and the hip dislocated so tha 
the entire irregular overgrown margin of the femora 
head could be excised leaving only a small area o 
cartilage in the region of the ligamentum teres. The 
acetabulum was then somewhat shallow and a smal 
metal shelf was applied to its upper margin to prevent 
luxation of the hip. The femoral head was replaced 
the capsule closed and the trochanter transplanted dis- 
tally and fastened with two vitallium nails. The inferior 
iliac spine was replaced with one nail and the superior 
spine with a second nail. The. fascia and skin were 
closed, and no external fixation or traction was used 
The patient’s condition remained almost unchanged 
throughout the operation, which was performed in less 
than an hour. A transfusion, together with parenteral 
administration of fluids, was given during the operation 
as has been customary, but it was felt that this was 
unnecessary because of the lack of hemorrhage. Con- 
valescence was rapid and uneventful. Pool therapy was 
begun three weeks after operation, on discharge from 
the hospital. 


Case 2.—H. R., a woman aged 39, had congenital 
dislocation of the left hip with secondary arthritic 
changes and pain. After a preliminary exercise program 
reconstruction of the hip with application of a meta 
shelf was performed on May 19, 1943. Traction was 
applied by the Russell method for ten days after oper 
tion, and motion of the hip was begun in traction five 
days after operation. The patient was allowed the us 
of crutches immediately after removal of the traction 
She began swimming three weeks after operation aml 
full weight bearing at four weeks. Discomfort compart 
to that with the usual operative procedure was minimal. 


A simplification of the surgical approach 
the hip joint is presented which decreases surg: 
cal shock and allows early function of the joist 
by utilization of internal metal fixation of the 
bone attachments of muscles which must © 
reflected to expose the joint area. 


1660 Termino, Long Beach. 


501 Professional Building, Long Beach. 
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(Continued from page 88) 


PROSTATE 


Prostatectomy Versus Transurethral Resection—Young *' discusses the ques- 
tion of perineal prostatectomy versus transurethral resection of hypertrophy and 


cancer of the prostate. He states that there are in the records of the Brady Uro- 
logical Institute hundreds of case histories which testify to the relief of obstruction, 
frequency, difficulty, pain and other symptoms presented by patients who have been 
successfully treated by transurethral prostatic resection either with his cold-cutting 
punch or one of its modifications or with the electric resectoscope of McCarthy. He 
reports a series of patients who complained of unsatisfactory results after one or 
more transurethral resections elsewhere. 

He first describes those cases in which prostatic lobes had been left behind or 
developed after transurethral resection, removal of which by perineal prostatectomy 
afforded relief of the symptoms of which the patient complained. In some of 
these cases the transurethral operations had been manifestly inadequate. Often only 
the middle lobe was thoroughly resected and the lateral lobes were incompletely 
removed. In many instances, however, the patients had obtained relief of obstruc- 
tion for a time, but the remaining portions of the hypertrophied lobes continued to 
grow and ultimately produced obstruction to urination and other distressing 
symptoms. 

In other cases these symptoms were greatly aggravated by the presence of 
infection, not only of the bladder and urethra, but of the remaining prostatic 
tissue. Chronic prostatitis appeared to be a frequent sequel of transurethral 
resection, and in most instances resisted all efforts at sterilization by modern 
chemotherapy, including the various sulfonamide compounds. 


* The opinions and assertions contained herein are the private ones of the various writers 
and are not to be construed as official or reflecting the views of the Navy Department or the 
naval service at large. 

31. Young, H. H.: Perineal Prostatectomy Versus Transurethral Resection for Hyper: 
trophy,and Cancer of the Prostate, Surg., Gynec. & Obst. 77:1-15 (July) 1943. 
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In some cases in which no residual urine was found the irritation was sufficient 
to produce frequent micturition and even dysuria. In such cases a second and even 
a third transurethral resection had failed to do away with the distressing symptoms 
which followed the first resection. 

In a few cases vesical calculi were present, having recurred in 1 case after a 
second resection and removal of the stones. In some cases calculi in the tissue of 
the prostate gland itself were responsible for discomfort and the persistence of 
pyuria and infection. Perineal prostatectomy, by affording an opportunity to 
remove completely the stone-bearing prostatic tissue, finally gave complete relief. 

A number of these patients had not been relieved by a second transurethral 
resection elsewhere but were promptly cured by enucleation of the obstructing 
infected lobes through the perineum. 

These cases seem to prove conclusively that in prostates of considerable size, 
and even in some of moderate size, enucleating prostatectomy is a far more scientific 
procedure than chipping away the periurethral prostate bit by bit, and rarely remov- 
ing all the adenomatous lobes completely. 

But it is in the carcinomatous prostate that the routine use of transurethral 
resection in all cases in which there is prostatism has its most dire results. In 
most of the cases of cancer reported by Young a considerable period had elapsed 
between the transurethral resection and the time that the patient was seen, with 
cancer of the prostate too advanced for the radical operation. In these cases the 
histories frequently disclosed that the patients had been treated for months before 
being subjected to a transurethral operation. 

Young concludes, from this study of the 200 patients who were subjected to 
one or more transurethral resections before coming to him, that for many cases, 
particularly those in which the prostates are considerably enlarged, complete 
enucleation of the hypertrophied lobes through the perineum gives better results 
and is no more dangerous than transurethral resection. 

Prostatitis and painful urination are certainly less common after perineal 
prostatectomy than after transurethral resection. Another great advantage of 
the perineal procedure is the opportunity which it affords to make a diagnosis and 
effect a cure of carcinoma of the prostate. 

Undoubtedly many conditions, particularly bars, contractures and small hyper- 
trophies, can be dealt with efficiently by transurethral resection. But in the cases 
of larger hypertrophies, those in which there are calculi in the prostate and those of 
chronic prostatitis, Young’s study of 200 cases shows that perineal prostatectomy 
is distinctly superior to transurethral resection. 

Prostatism is so complex in its symptoms and so varied in its pathologic changes 
that it can be handled satisfactorily only by careful selection of the operative 
procedure best suited to obtain a radical cure. 

The exclusive use of transurethral resection for all types of prostatic obstruction, 
even the very large and the malignant, is indefensible. 

Griffin *? states that mortality and morbidity rates for transurethral resection 
are high for the nation as a whole. In resection centers and in the practice of 
individual experts they are low. The misconception by physicians, hospital staffs 
and patients that this operation is a simple procedure does much to maintain 
unfavorable national statistics. Griffin gives a summary of results in his first 83 
cases. He considers the mortality rate of 1.1 per cent in this series as indicative 
of what can be accomplished in new surroundings after accredited training in trans- 
urethral prostatic resection. 


32. Griffin, M.: The Resectionist Considers the Case Against Transurethral Prostatic 
Resection, J. Urol. 49:452-456 (March) 1943. 
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Recurrent Symptoms.—Cook * discusses the causes and treatment of symptoms 
recurring after transurethral prostatectomy. He states that transurethral prostatic 
resection has almost completely supplanted other forms of prostatectomy at the 
Mayo Clinic. 

The narrowing of the urinary stream is due in many cases to inadequate 
removal of tissue. The narrowing may have been present preoperatively or it 
may result from trauma to the urethra at the time of operation. The latter can be 
avoided by gentle and satisfactory dilation of the urethra before the small 
resectoscope is inserted. If this is not possible, perineal urethrotomy should be 
performed and the instrument passed through this opening. If a stricture and 
associated periurethritis do develop postoperatively, the passage of a sound 
frequently will relieve the patient’s distress. Many times a narrowed stream 
occurs because of constriction just back of the meatus in the fossa navicularis. 
lor this type of stricture dilation is of benefit. 

The danger of massive bleeding is almost entirely gone in fourteen days, and 
after this time, if bleeding does occur, it is not likely to be serious. With the 
slough incidental to the normal healing process, bleeding occasionally will occur. 
This usually can be controlled satisfactorily by lavage of the bladder. If this 
procedure is not sufficient, an indwelling catheter left in place for twenty-four to 
forty-eight hours will control the bleeding. Inadequate removal of tissue may be 
responsible for continued hemorrhage. Whenever continued hemorrhage occurs, 
cystoscopic examination is indicated. Many times an occasional few drops of blood 
in the urine can be controlled satisfactorily by the administration of 1 grain 
(0.065 Gm.) of methylthionine chloride U. S. P. (methylene blue) three times a 
day. This has undoubtedly some hemostatic properties, but a contributing benefit 
for the anxious patient is the fact that it disguises the presence of bleeding. 

Incuntinence is a rare complication, and in cases of benign hyperplasia of the 
prostate is almost always due to faulty technic of the surgeon. In a small group 
of cases trauma to the sphincter, the result of evulsion of the fibers rather than 
actual cutting of the sphincter, is the cause. In such instances the incontinence 
eventually disappears, and its disappearance can be helped by instructing patients 
to exercise the muscles of the perineum by regular voluntary contractions. Urinary 
leakage is frequently seen after operations for malignant lesions because of 
destruction of the sphincteric action by actual invasion of the control muscle by 
the tumor. When this occurs, a penile clamp is most helpful. 

Inadequate removal of tissue is the usual cause of residual urine. Because of 
failure to remove sufficient tissue, infection undoubtedly will continue, and the 
patient sooner or later will fall heir again to his original symptoms of obstruction. 
Infection may cause residual urine, and if present, should be eradicated. If residual 
urine is noticed immediately after operation, diverticulum or atonicity of the bladder 
may be the cause. During the last few years a large group of patients who have 
had large diverticula of the bladder have undergone transurethral resection at 
the Mayo Clinic. In almost all cases the diverticulum has not required any further 
surgeal treatment and has eventually shrunk to an imperceptible lesion if the 
tissue at the vesical neck was adequately resected. In some instances, daily 
catheterization has been needed postoperatively for varying periods in order to 
enhance the shrinking. Such catheterization also should be resorted to in the 
atonic bladder incidental to obstruction of long standing in which the amount of 
residual urine is large. Eventually, vesical tone will be restored by this procedure. 


33. Cook, E. N.: Causes and Treatment of Symptoms Recurring After Transurethral! 
Prostatectomy, Proc. Staff Meet., Mayo Clin. 18:156-159 (May 19) 1943. 
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Infection is most commonly a cause of: dysuria. Immediately after operation 
there is not much reason for attempting to eradicate existing infection. If it is 
great, however, lavage of the bladder and chemotherapy by mouth may serve to 
reduce the amount, but complete sterilization of the urine can rarely be obtained. 
Cook feels that no real effort to eradicate infection should be attempted for four 
to six weeks after operation. A word of caution should be interjected concerning 
the use of sulfonamide compounds for older patients. Small doses, never exceeding 
45 grains (3 Gm.) daily for a period of one week, will usually suffice. 

The intake of fluid is often responsible for frequency and nocturia. For some 
reason patients feel that a large intake of fluid will improve their stream. ‘They 
should be instructed to drink 8 glasses (2 liters) of fluid daily and to do most of 
this before 4 p. m. The observation also has been made that older persons: put 
out more urine at night than young persons. The cause of this is uncertain, but 
it probably is related to the fact that at rest in bed their circulation is improved, 
and with a greater amount of blood passing through the kidneys urinary secretion 
is increased. Nocturia of the aged frequently occurs, and the only possible help is 
obtained by reduction of the intake of fluid late in the day. 

Sexual disturbances are not common and come without any degree of regularity. 
Usually there is no change of libido or potentia, but in some cases these are 
increased and in others decreased. The most frequent complaint is the loss of 
ability to ejaculate. This is the result of anatomic factors. As the region of the 
vesical neck is opened widely at the time of operation, it is easier for the ejaculated 
semen to pass into the bladder than out through the urethra. A few words of 
reassurance are again all that is necessary to help the patient and put his mind at 
ease. 

Epididymitis may occur but can usually be avoided if the patient is instructed 
not to let his bladder get too full, not to strain and not to do any heavy work for 
three or four weeks after operation. When epididymitis does develop, adequate 
support to the scrotum, rest, warm sitz baths and chemotherapy usually will clear 
up the condition. 

Prostatic abscesses are rare. Thrombophlebitis of the veins of the legs may 
occur and, if it does appear, it should be treated as usual. Rest, elevation of the 
extremity and application of hot moist packs are indicated. This complication may 
be followed by fragmentation of the clot with secondary emboli reaching the lung 
and producing infarction; in rare cases death ensues. 

Prostatic Obstruction and Diverticula——Adams ** presents 26 cases of diverticula 
of the bladder occurring in a series of 200 consecutive cases of prostatic obstruction. 
Twenty-four patients were treated successfully by so-called conservative measures 
without diverticulectomy ; although 3 patients are considered only improved and 
| was not followed, the remaining 20 patients are considered cured. Indications 
for diverticulectomy occurred in only 2 of the 26 cases, and the general indications 
for occasional primary or secondary diverticulectomy are given. Most patients 
suffering from prostatic obstruction with associated diverticula can be successfully 
treated by removal of the obstruction at the vesical outlet. Manual dilatation or 
transurethral resection of the orifice of the diverticulum occasionally is thought 
indicated and of some slight value in promoting better drainage. 

Cancer.—Dean, Woodard and Twombly ** state that from the clinical viewpoint 
the observations suggest that patients who have cancer of the prostate are made 


34. Adams, P.: Prostatic Obstruction Complicated by Diverticula of the Bladder, J. Urol. 
49:558-571 (April) 1943. 
_ 35. Dean, A. L.; Woodard, H. Q., and Twombly, G. H.: The Endocrine Treatment of 
Cancers of the Prostate, J. Urol. 49:108-117 (Jan.) 1943. 
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more comfortable when treated by surgical castration or by the administration of 
estrogens than when treated by other methods and perhaps live longer. The 
majority, however, after a variable period of improvement relapse and die of 
the disease. It may be that endocrine treatment exerts different degrees of benefit 
on different types of prostatic cancers to such a degree as to provide even a cure 
in an especially fortunate type. It will be remembered that prostatic cancers may 
vary considerably in their natural history and in their response to other forms oi 
treatment, such as irradiation. Although an attempt has been made to distinguish 
clinical types by their response to endocrine treatment, this has been unsuccessful 
as yet, possibly because too few patients have been observed. 

In their experience, the clinical benefit which follows the oral administration 
of diethylstilbestrol is as great as that which follows surgical castration. 

From the research viewpoint it seems well demonstrated that the natural history 
of cancers of the prostate may be definitely modified by changes in the endocrines. 
These changes can be produced by such measures as surgical castration or the 
administration of estrogens. It is possible that, from this starting point, not only 
the cure but also the prevention of prostatic cancers can be brought about by the 
clinician working in collaboration with the biochemist. 


Prostatitis —Howard * states that the word “prostatectomy” is a misnomer. 
The compressed residual of the prostate after removal of the adenomatous portion 
by so-called prostatectomy differs histologically only in the diminished number oi 
gland units, which are as vulnerable to infection as those of the unaltered gland. 
In addition to the common pyogenic bacteria which usually are present in prostatitis, 
certain inflammatory conditions of the prostate can be explained only on the basis 
of a virus infection. Howard presents 3 cases of prostatitis subsequent to 
prostatectomy. 

URETHRA 


Periurethral Extravasation.—Steller ** discusses urinary infiltration in relation 
to periurethral fascia. He distinguishes three different layers of fascia and states 
that the superficial or Colles’ fascia does not necessarily correspond to that referred 
to by Wesson, who described a continuous fascial layer completely covering the 
penis and scrotum. Steller states that Colles’ fascia is composed of portions 
from superficial abdominal fascia, the cremasteric fascia, the penile fascia and the 
superficial fascia of the perineum. The scrotum does not have any fascial layers 
corresponding to this complex fascial group. This is important in regard to 
the localization and spread of urinary infiltration, which usually is due to an 
inflammatory process. The second layer of fascia consists of the aponeurosis 
of the abdominal oblique muscles, the suspensory ligament of the penis, the external 
layer of the periosteum of the os pubis and the external sheet of the urogenital 
diaphragm. The third fascial group is composed of the fascia from the transverse 
abdominal muscles, the internal periosteum of the os pubis and the internal sheet 
of the urogenital diaphragm. 

The second part of Steller’s paper deals with the pathologic factors leading up 
to urinary infiltration. In most cases there is an injury to the mucosa of the 
urethra either by mechanical or by bacterial trauma. In 90 per cent of the cases, 
stricture of the urethra was present, usually distal from the point of lesion. In 
75 per cent there was a history of gonorrheal infection. The urinary extravasation 


36. Howard, H. W.: Prostatitis Subsequent to Prostatectomy, J. Urol. 49:450-451 (March) 
1943. 


37. Steller, L.: Die periurethrale Urininfiltration und die periurethralen Faszien, Ztschr. 
f. Urol. 35:192-204, 1941. 
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may be spread in three different ways, which differ greatly from each. other as 
to their prognosis. In one the infection starts at the bulbous urethra and spreads 
between the superficial fascia and the skin. Next, there is an infiltration of the 
perineum, scrotum and inguinal and pubic regions. The prognosis for life is good. 
In the second type, the infection occurs in the membranous urethra and spreads 
between the two sheets of the urogenital diaphragm. After several days the 
diaphragm may rupture either outward, in which case the prognosis is good, or 
inward into the organs of the pelvis, in which case the prognosis is bad. In the 
third type, the infection starts in the prostatic urethra, infiltrates all the organs of 
the pelvis and in most cases causes death. 

The treatment in all types is incision of the infiltrated region down to normal 
tissue and drainage of the bladder. It is necessary to do both; neither is sufficient 
without the other. 


Urethral Caruncle—McKim, Smith and Rush * state that every female patient 
who has symptoms of frequency and burning is a possible victim of a urethral 
caruncle. In 95 per cent of their series of 202 cases the caruncle was intraurethral, 
behind a tight meatus. In 99.7 per cent it was located on the lower surface of 
the mucous membrane at the urinary meatus. The lesion is more frequent between 
the ages of 50 and 60 years than in other age periods. Every caruncle should be 
regarded as requiring surgical treatment; the choice of the surgical technic is 
dependent on the type, size and location of the growth. McKim, Smith and Rush 
prefer radical removal, followed by local treatment with the high frequency current 
if indicated. In this series no malignant lesions were found. 


Diverticulum.—Fagerstrom ** states that diverticula of the anterior urethra 
result from obstructive lesions, from lesions that damage the urethral wall or 
from a combination of the two. A small group remains which cannot be explained 
by such conventional factors. An attempt has been made to establish a rational 
cause for this group. A possible solution was afforded by the fact that in the cases 
presented by Fagerstrom the diverticula developed in men who had lost urinary 
control after prostatectomy. If the prostate and the spongy urethra are supplied 
by a common innervation, as seems likely, and these nerve pathways are subject 
to injury, either by pressure necrosis from a prostatic tumor or by actual surgical 
trauma, then formation of diverticula and incontinence become but two phases of 
a single neurogenic dysfunction. The cause of incontinence following prostatectomy 
is a practical problem and is far reaching in its implications. 


URINARY INFECTION 


Pyuria—Florman and Bass *° discuss pyuria of the newborn treated with 
sulfathiazole and report 3 cases of pyuria occurring in newborn boys. In 1 the 
pyuria was associated with uremia and failure to gain weight and in 1 with jaundice 
and Escherichia coli sepsis and in the third it was probably secondary to an infected 
circumcision. All the boys were treated with sulfathiazole and recovered. The 
drug seemed to accelerate their recovery. The physiologic changes taking place in 


38. McKim, G. F.; Smith, P. G., and Rush, T. W.: Urethral Caruncle, J. Urol. 49:187- 
191 (Jan.) 1943. 

39. Fagerstrom, D. P.: Etiology of Acquired Diverticula of the Anterior Urethra and 
Its Relation to the Cause of Post-Prostatectomy Incontinence: Report of Two Cases, J. Urol. 
49:357-369 (March) 1943. 

40. Florman, A., and Bass, M. H.: Pyuria of the Newborn Treated with Sulfathiazole: 
A Report of Three Cases Illustrating Different Aspects of the Syndrome, J. A. M. A. 122:656- 
058 (July 3) ©1943. 
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the neonatal period appeared to be conducive to the development of infection of the 
urinary tract in this age group. 

Sterile Pyuria.—} *! reports a study of 80 cases of sterile pyuria. On an 
etiologic basis they can be divided into three main groups: 


1. Noninfective : 
Urinary calculi 
ees -ceeeee =Gieen). .., nn ccnsnedananncemeabacabesannndaioes ‘ 
. Infective (organisms demonstrable on microscopic examination of the 
centrifuged urinary deposit) : 
Resolving infections of the urinary tract 
Faulty technic 
Urinary tuberculosis 
. Infective (no organisms demonstrable on microscopic examination of the 
centrifuged urinary deposit) : 
Resolving infections of the urinary tract 
Carcinoma of the bladder 
Prostatitis 
True infective abacterial pyuria 
(These 5 cases presented in detail.) 


The literature contains a few references to abacterial pyuria. Faltin in 1909 
was the first to draw attention to cases of sterile pyuria in which tuberculosis could 
be excluded. Kretschmer in 1921 reported 200 cases of pyelitis. In 21 of these 
the urine contained pus but was sterile on culture. Wildbolz stressed the resistance 
of the disease to ordinary forms of treatment and its miraculous cure by the intra- 
venous injection of an organic arsenical preparation. From this time the disease 


has been more widely known. 

At present no definite cause can be assigned to true infective abacterial pyuria. 
The few cases which have been reported have led various authors to give their 
own ideas of the cause. The possibilities can be considered under the following 
headings: (1) bacteria, (2) toxins, (3) syphilis, (4) fungus and (5) virus. 

There is no evidence of the method of infection of the urinary tract. This may 
be hematogenous, lymphogenous or ascending from the lower part of the urinary 
tract. As different parts of the urinary tract bear the brunt of the infection in 
different cases, it is probable that the organism reaches the urinary system through 
the blood stream. 

The disease is most common in young male adults. It is by no means confined 
to these, however, as in the 5 cases here analyzed only | patient was a very young 
person, and 3 were females. The onset may be acute or gradual. Symptoms of 
cystitis then present themselves and consist of great frequency of micturition, dysuria 
and sometimes hematuria. When the bladder and posterior urethra are the main 
sites of infection, there are terminal urethral pain and terminal hematuria. 

On clinical examination no physical signs are found... Detailed examination 
shows that the urine contains many pus cells but no organisms on microscopic 
examiriation and culture. When the upper part of the urinary tract is ‘affected, 
tests of renal function may show slightly diminished function on the affected side. 
Intravenous urograms show some dilatation of the pelves and ureters on the affected 
side and in some cases small filling defects due to follicular pyelitis and ureteritis. 
Cystoscopy shows nonspecific inflammatory changes in the bladder which are not 


41. Moore. T.: Sterile Pyuria with Special Reference to True Infective Abacterial Pyuria, 
J. Urol. 49:203-223 (Feb.) 1943. 
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particularly marked around the ureteral orifices. There are none of the char- 
acteristic appearances of urinary tuberculosis. 

The disease is most likely to be diagnosed as ufinary tuberculosis. In true 
abacterial pyuria tubercle bacilli are never found ‘in the urine by any method of 
investigation. The clinical picture is different in that a patient who has urinary 
tuberculosis eventually will have general constitutional disturbances and loss of 
weight. Intravenous urograms made when the disease is in an advanced stage 
will show erosion of the calices and destruction of the renal parenchyma. The 
cystoscopic picture is quite different. Urinary tuberculosis must never be diagnosed 
unless bacilli are observed in the urine. With modern methods of investigation 
this is possible in all cases of active tuberculosis. 

Another disease difficult to distinguish from true infective abacterial pyuria is 
subacute prostatitis. In this disease pus may be present in the urine, but no 
organisms may be found. Culture of the prostatic secretion will reveal an organism 
in all cases if the methods detailed in this thesis are carried out. 

If the disease is not recognized the course is prolonged. The capacity of the 
bladder becomes progressively reduced, and the patient is left in the same miserable 
state as one suffering from urinary tuberculosis. 

In true infective abacterial pyuria when a correct diagnosis is made and treat- 
ment with neoarsphenamine is instituted the prognosis is excellent. 

The disease is resistant to all forms of therapy except that which is specific for 
it. Occasionally the symptoms are relieved by lavage of the bladder, but eventually 
they reappear and can be completely cured only by intravenous injections of 
neoarsphenamine. 

Wildbolz was the first to point out the excellent results of treatment of true 
infective abacterial pyuria with neoarsphenamine. This therapy is entirely empiric. 
but the results are truly remarkable. In no other disease are they so constant or 
so rapid. The treatment is so specific that it may be used as an accurate therapeutic 
test. It is important that a small dose be given. It should be withheld from patients 
who have deficient hepatic or renal function. 

Tuberculous Bacilluria.—Albuquerque, Campos da Paz and Fontes Magarao ** 
offer a contribution to the study of tuberculous bacilluria. Their investigation was 
carried out on patients who had chronic, extensive and progressive pulmonary 
tuberculosis, with acid-fast bacilli demonstrable in the sputum. This type of 
patient was chosen as offering the greatest possibility of bacillemia. The patients 
were followed until death. 

Because the presence of tubercle bacilli in the blood stream is always transitory 
and hard to detect, an endeavor was made to detect bacilluria by means of daily 
examination of the urine for tubercle bacilli. Such examinations were continued 
over periods of weeks and sometimes months, until death. The sediment of the 
twenty-four hour specimens was examined microscopically, cultures were made and 
guinea pigs were inoculated. 

When the patient died, the entire genitourinary tract was thoroughly examined. 
lf a positive bacteriologic finding was not in accord with the results of this 
pathologic examination, serial sections were made of the kidneys, including the 
pyramids and the papillae. <A total of 30 patients were observed. Twenty-three 
died, and a pathologic examination of their genitourinary tracts was made. An 
analysis of the findings for the 23 patients who died showed that 5 had tuberculous 
lesions of the genitourinary tract, with tubercle bacilli in the urine. Three had 


42. Albuquerque, P. F.; Campos da Paz, Jr., and Fontes Magarao: A Contribution to 
the Study of Tuberculous Bacilluria, J. Urol. 49:590-594 (April) 1943. 
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tuberculous lesions of the genitourinary tract without demonstration of the organ 
isms in the urine. In 12 cases the results were totally negative. In 4 other 
cases the bacteriologic examination of the urine revealed typical colonies of tubercle 
bacilli by culture and the organisms were pathogenic for guinea pigs, but serial 
sections of the patients’ renal pyramids and papillae and examination of other 
regions of the genitourinary tract did not disclose the presence of any tuberculous 
lesions. 

Albuquerque, Campos da Paz and Fontes Magarao conclude that among patients 
in the terminal stages of chronic pulmonary tuberculosis there may be an elimina- 
tion of tubercle bacilli through the kidneys while no tuberculous lesions are demon- 
strable in the genitourinary system. 

ANURIA 


Kasten ** states that anuria is a symptom of a shocklike syndrome rather than 
a clinical entity. The filtration-absorption theory of renal function leads to clearer 
understanding of causes of anuria, and to more effective means of prevention and 
treatment. In the majority of cases in which anuria is a symptom, a marked fall 
of blood pressure is a constant feature. An outline of the causes of anuria is 
presented in which the grouping of the many and various factors is made on a 
physiopathologic basis. 

The active treatment of circuloexcretory anuria consists largely of measures to 
restore adequate blood volume and blood pressure. The use of vasoconstrictors, 
natural and synthetic preparations of adrenal cortex, transfusions of blood and 
blood plasma and renal decapsulation is discussed. The hazards in the use of some 
of the sulfonamide compounds and of incompatible blood in transfusion have been 
stressed. These types of intrarenal obstruction should rarely occur in properly 
supervised medical and surgical management. In cases of obstructive anuria the 
overcoming of the obstruction frequently is in itself not enough, but all the measures 
as outlined for the treatment of circuloexcretory anuria may need to be employed 
if the patient is to be given the best chance for recovery. 

A brief analysis of 9 cases is presented in which anuria and low blood pressure 
were prominent symptoms in a shocklike syndrome. There were 4 deaths and 
5 recoveries. The patients who recovered did so largely because they had the 
benefit of a better understanding of the underlying causative factors together with 
the use of more effective therapeutic agents. 

Hamer and Mertz ** report 22 cases of anuria. In 4 of these anuria followed 
surgical operations ; in 2 it followed acute infection of the respiratory tract; in 2 it 
was due to poisoning by mercury bichloride. In 4, it followed medication as follows: 
a sulfonamide compound, 2; bismuth, 1, and arsphenamine, 1. 

In 8 cases anuria was due to urinary calculus; in 5, to stones in (surgical) 
solitary kidneys ; in 2, to bilateral renal calculus and in 1, to unilateral renal calculus. 
One occurred in leukemia and 1 in cardiac decompensation due to mitral stenosis. 

Three of the 4 patients who had anuria after surgical operations died, as did also 
the 1 whose anuria was due to leukemia, the 2 whose anuria was due to acute 
infection of the respiratory tract and the 2 who were poisoned with mercury 
bichloride. All of these belong in the classification of patients with renal anuria. 

Of the 8 patients with anuria due to urinary calculus, only 1 died. 


43. Kasten, H. E.: The Etiology of Anuria with Emphasis on Prevention and Treatment: 
An Analysis of Nine Cases, J. Urol. 49:93-107 (Jan.) 1943. 


44. Hamer, H. G., and Mertz, H. O.: Anuria, Tr. Am. A. Genito-Urin. Surgeons 35: 
153-173, 1942. 





gan- 
ther 
ercle 
erial 
ther 
lous 


lents 
1ina- 
non- 


SCHOLL ET AL—REVIEW OF UROLOGIC SURGERY 155 


In discussing Hamer and Mertz’s article on anuria, McClelland ** makes special 
reference to crush injuries. In England at the present time, many people are being 
crushed under the bricks and mortar and stone buildings that are being knocked 
down by bombing. In such cases a considerable region of contusion in the muscles 
develops, along with some fractures. These regions of contusion are said to give 
off some sort of toxin that within twelve hours produces complete anuria. The 
patient will be fairly well for a period of six or seven days and then will die 
suddenly. During that time, there are the usual signs of anuria, the nonprotein 
nitrogen increases, slight edema comes on, and then suddenly on the sixth or seventh 
day the patient dies. When necropsy is performed, little is found except signs of 
acute nephrosis, indicating absorption of toxin. McClelland has observed similar 
types of patients in the mines of northern Ontario. Transfusion has been used 
as treatment, but it has not benefited them. The different types of intravenous 
therapy which are being used now for shock have been of no avail, but some of the 
patients have been given sodium bicarbonate intravenously in fairly large quantities, 
which seems to help. 

O’Crowley ** states, in discussing Hamer and Mertz’s article on anuria, that 
within the past year he had under his care in the hospital 2 men in their thirties 
who had been subjected to the fumes of carbon tetrachloride from cleaning 
preparations. They had anuria when they were brought into the hospital. After 
they had been watched a little while they showed the picture typical of anuria due 
to poisoning with chemicals. One allowed a double decapsulation, and the other 
refused. The one with the decapsulation died in three days; the other died in 
three weeks. But he established an adequate output of urine with an absolute to 
zero specific gravity during that time. O’Crowley thought the problem was settled 
at that time. One patient could get along without decapsulation, and the other 
had to have it; but they both died. 

Shupe,*? in discussing Hamer and Mertz’s article on anuria, reports a case 
in which the treatment may give some clue to the handling of cases of acute nephritis 
from toxic material, from whatever cause, either mercury bichloride or toxic material 
from contusion. This was the case of a man suffering from poisoning with 
mercury bichloride. Just how much mercury bichloride the patient had absorbed 
was not known, but the concentrations of urea, nitrogen and creatinine in his blood 
were high. He was treated by multiple transfusions, two a day, with bleeding each 
time. That is, about 200 cc. of blood was removed and about 400 cc. put in. He 
was given sodium bicarbonate intravenously. One kidney was decapsulated; the 
other kidney was left alone. The patient recovered. Postoperative retrograde 
pyelograms were made and showed the kidney that was decapsulated in much better 
functioning condition as to the appearance of the pyelogram and the output of 
indigo carmine than the kidney that had not been decapsulated. 

Jeck ** states, in discussing Hamer and Mertz’s article on anuria, that Dr. John 
Rogers, in his experimental work on dogs, noticed that thyroid residue, one of 


45. McClelland, J. C., in discussion on papers of Hoch, Rathbun,® Smith and Strasberg,?° 
Hamer and Mertz ¢* and Ormond, Wadsworth and Morley, Tr. Am. A. Genito-Urin. Surgeons 
35: 185-186, 1942. 

46. O’Crowley, C. R., in discussion on papers of Hoch, Rathbun,® Smith and Strasberg,° 
Hamer and Mertz #4 and Ormond, Wadsworth and Morley, Tr. Am. A. Genito-Urin. Surgeons 
35: 188-189, 1942. 

47. Shupe, T. P., in discussion on papers of Hoch, Rathbun,® Smith and Strasberg,*° Hamer 
re wa #4 and Ormond, Wadsworth and Morley, Tr. Am. A. Genito-Urin. Surgeons 35: 

48. Jeck, H., in discussion on papers of Hoch, Rathbun,® Smith and Strasberg,2° Hamer 


and Mertz 44 and Ormond, Wadsworth and Morley, Tr. Am. A. Genito-Urin. Surgeons 35: 
189-190, 1942. 
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the substances he was using, was a great stimulator of the kidney. Rogers advise: 
the use of thyroid residue in cases of anuria, presumably of the excretory type. 
Shortly after this, a patient who had a single kidney was admitted to the urologic 
service at Bellevue Hospital. He had had anuria for about five days when he 
came in. Some of the thyroid residue was procured and given to him according 
to Dr. Rogers’ instructions, and within twelve hours he was excreting larg 
quantities of urine. 
ORTHOSTATIC ALBUMINURIA 


Young, Haines and Prince ** discuss orthostatic albuminuria and the importance 
of its recognition by medical examining boards. They report in detail the case 
histories of 4 patients who had been rejected by the medical examining boards of 
either the Army or the Navy because of the presence of albumin in the urine. In 
each of these cases it was established by careful clinical and laboratory tests that 
the albuminuria was orthostatic and that no renal lesion was present. As a result 
of their reports, the examining boards which previously had rejected these men 
accepted them. In the presentation of these 4 cases the clinical and laboratory tests 
which have been found valuable are discussed, the diagnostic value of placing the 
patient in an exaggerated lordotic position being emphasized. 

Sixty-seven cases in which the condition was diagnosed as orthostatic albumin- 
uria were also studied from the records of the Johns Hopkins Hospital. Three of 
these were shown to be cases of definite nephritis and have been excluded from 
the analysis. In the remaining 64 cases no evidence of nephritis has developed 
with the passage of time, and repeated examinations of some of the patients have 
shown their urine to be free from albumin at various periods after their admission 
to the Johns Hopkins Hospital. These studies show definitely that orthostatic 


albuminuria is a harmless condition which eventually disappears, generally early 
in adult life. 


Before a diagnosis of orthostatic albuminuria is made, the following criteria 
should be met: (1) no past history of renal disease ; (2) normal chemical composi- 
tion of the blood (nonprotein nitrogen, blood urea, total protein and albumin- 
globulin ratio) ; (3) normal renal function (phthalein, urea clearance, and dilution 
and concentration tests); (4) no leukoctyes, erythrocytes or casts in the urine. 
except intermittently and in small numbers; (5) no elevation of the blood pressure : 
(6) negative plain roentgenograms and intravenous urograms; (7) absence of 
albumin in the urine secreted and voided when the patient is in the recumbent 
position. 

There are a considerable number of cases of orthostatic albuminuria, and many 
persons have been rejected by medical examining boards because of the presence 
of albumin in the urine. With the more comprehensive tests which have been 
outlined, many of these men probably could have been shown to be fit for service. 
It would seem desirable for draft boards to reopen the records of these men and 
subject patients who have been rejected because of albuminuria to additional tests 

Young, Haines and Prince avoid any discussion of the subject of so-called 
benign albuminuria, not orthostatic, of which many cases are reported, and con- 
cerning the significance of which there is considerable difference of opinion. 


49. Young, H. H.; Haines, J. S., and Prince, C. L.: Orthostatic Albuminuria: The 
Importance of Its Recognition by Medical Examining Boards, Mil. Surgeon 92:353-36° 
(April) 1943. 
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TESTICLE 


Cryptorchidism.—Y oung *° presents an intra-abdominal operation for cryptor- 
chidism and reports a case. 

The patient was 34 years of age. Through a median abdominal incision the 
pelvis was thoroughly explored. There were no tubes or uterus present. On each 
side a vas deferens was plainly visible beneath the peritoneum as it coursed upward 
from the posterolateral wall of the bladder on each side over the pelvic brim across 
the vessels, above which it joined an elongated spreadout epididymis which ended 
in a small testicle that projected into the abdominal cavity. The testicle was covered 
by peritoneum. The situation was identical on the two sides. The testicle lay about 
5 cm. from the middle line and was held in this position by a fatty cord about 8 mm. 
in diameter which ran upward toward the kidney. 

The vas deferens was exposed extraperitoneally by simply separating the 
peritoneum from the abdominal wall and following this into the pelvis by the side 
of the bladder, then upward along the lateral wall of the pelvis, following the vas 
deferens. The testicle was drawn down to the region of the internal inguinal ring. 
The gubernaculum was divided, completely liberating the cord and the vessels. The 
finger of the right hand was then inserted above the iliac vessels through a depres- 
sion which was recognized as the internal ring. Through this the finger was easily 
pushed until it was visible beneath the skin covering the groin. An oblique incision 
was made over the finger, which was then brought out through the incision. A 
clamp was then inserted through the inguinal incision and internal ring and grasped 
the fatty cord below the testicle. Traction was made, and the testicle, epididymis, 
vas and veins were drawn out through the inguinal incision. The cords were found 
to be sufficiently long to allow transplantation to the bottom of the scrotum. Another 
finger then was inserted into the inguinal canal and turned downward so as to 
pass out through the external inguinal ring, which was thus greatly dilated, and on 
down into the scrotum until the lowest part of this had been reached. 

This having been accomplished, an incision was made over the finger tip within 
the scrotum through its lateral wall. The thigh was pushed up by an orderly to 
a flexure of about 45 degrees, and an incision was made on its inner side opposite 
the scrotal incision. The fascia lata was exposed. The fatty cord, which was still 
attached to the testicle, was then caught and drawn down through the external ring 
into the depth of the scrotum and out through the scrotal incision. No difficulty 
was experienced in approximating the fatty cord to the fascia lata with sutures of 
chromic catgut. This held the testicle in the lowest portion of the scrotum, which 
was then sutured to the edges of the incision in the thigh with catgut. On the left 
side the technic was similar to that already described. 

Three weeks later a second operation was done. The scrotum was liberated 
irom the thigh on each side by dividing the anastomosed skin and the fatty cord 
which ran from the testicle to the fascia lata. The scrotal incision was closed on 
each side with interrupted sutures of fine silver wire. The incisions in the thigh 
were similarly approximated. 

Young stresses the value of the intra-abdominal operation in facilitating the 
ireeing of the testicle and its cords and the satisfactory performance of orchidopexy. 
He believes that when cryptorchidism is intraperitoneal on both sides the operation 
carried out through a midline abdominal incision with extraperitoneal exposure 
and freeing of the testicle offers manifold advantages. He believes that the same 


: 50. Young, H. H.: An Intra-Abdominal Operation for Cryptorchidism, Tr. Am. A. 
(enito-Urin. Surgeons 35:115-119, 1942. 
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technic would also be satisfactory even for cryptorchid testes much lower within 
the abdomen, as the intra-abdominal extraperitoneal exposure of the gonad and 
cords gives a far better chance to free the restricting bands without injuring the 
vascular supply. In a good many cases Young has employed flexion of the thigh 
to avoid too great tension on the cord after the modified Torek operation. After 
two wetks the pillows are removed from beneath the knees and the thighs straight- 
ened out. The patient is out of bed at the end of the third week. Extension and 
flexion of the thighs are usually carried out to increase the low position of the trans- 
planted testicle. This swinging motion of the lower extremity, with the patient 
in the standing position, is carried out several times daily until the time when 
the scrotum is detached from the thigh. 

Lapin, Klein and Goldman * report on 200 boys treated in their endocrine 
clinic for cryptorchidism in the last nine years. Thirty-nine were given endocrine 
treatment and followed from two to nine years. Apparent success in 14 cases 
(35.9 per cent) is reduced to success in only 6 cases (15.3 per cent) by the 
omission of cases in which treatment was not given, cases in which descent of 
the testis was only partial and cases in which hypogonadism ensued, in 1 of 
which there is complete azoospermia. In 11 cases in which endocrine treatment 
failed, powdered sterile chorionic gonadotropin was implanted or operation was 
performed, or both. 

Conclusions reached from these cases and a study of the literature are as 
follows: Treatment of cryptorchid testes is advisable to relieve the deficiency of 
formation of androgenic hormone and of spermatogenic activity and the psychologic 
handicap, provided a procedure is adopted to minimize the dangers of pubertas 
precox, of osseous retardation and of testicular atrophy. The optimal age for 
treatment is 14 years. A preliminary test of endocrine therapy is fully justified in 
any case of cryptorchid testes not clearly ectopic. Chorionic gonadotropin is the 
only substance free of theoretic objections. The maximal amount of chorionic 
gonadotropin given should not greatly exceed 6,000 international units. This 
amount should be given in small, frequent doses over a six week period without 
any rest interval. 

If cryptorchid testes do not descend after the administration of 6,000 inter- 
national units of chorionic gonadotropin in a six week trial period, operation 
should be immediate, and further gonadotropin can be given after the testis is 
embedded in the scrotum. 

Ectopic testes should benefit from a similar preoperative and postoperative 


administration of chorionic gonadotropin, except when complicated by a substantial 
inguinal hernia. 


TUMOR OF THE EPIDIDYMIS AND TUNICA VAGINALIS 


Mackay ** presents 2 cases of tumors involving the tunica vaginalis and epi- 
didymis. In reviewing the literature, similar cases were found to have been reported 
and classified as instances of cavernous lymphangioma, adenoma and carcinoma. 
In 1 of MacKay’s cases the tumor had been present for twenty-two years, and in 
the other, for three years. It is his conviction that these tumors are mesotheliomas 


of the tunica vaginalis derived from the cells lining the serous cavity and are 
probably benign. 


51. Lapin, J. H.; Klein, W., and Goldman, A.: Cryptorchidism, J. Pediat. 22:175-188 
(Feb.) 1943. 


52. Mackay, C. H.: Tumors of the Epididymis and Tunica Vaginalis: Report of Two 
Cases, J. Urol. 49:440-443 (March) 1943. 
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VASITIS NODOSA 


Senjamin, Robertson and Cheetham ** state that in most instances beading of 
the vas deferens has been associated with tuberculosis of the genital tract. They 
have studied a case of nontuberculous beading of the vas unlike any observed in 
a search of the literature and in a study of stained sections of many normal and 
pathologic vasa. 

The patient had felt “lumpy” areas in the cord, and he also noticed that these 
nodular areas were tender and enlarged after intercourse. The vasa, on examina- 
tion, were interesting in that the beading or nodularity was not dissimilar to that 
found in tuberculosis. The nodules were small, round, firm and adherent to the 
vasal wall. They were approximately half the diameter of a lead pencil. As one 
gently passed one’s finger over them, one gained the impression that one could be 
feeling hemispheres of tiny glass beads. The nodules were larger and more 
numerous as one approached the epididymis. The epididymides and testes were 
normal. Cystoscopy revealed that the bladder, ureteral orifices and prostatic urethra 
were normal. 

With the patient under pentothal sodium anesthesia an incision was made over 
the left spermatic cord. The tissues about the vas deferens were firmly adherent to 
it, indicating perivasitis. The vas was then freed from the epididymis to the 
external inguinal ring. The surface of the vas showed many small, grayish white, 
firmly fixed nodules, which varied in size. The epididymis and testis were normal. 
A small piece of the vas deferens near the epididymis containing several palpable 
nodules was removed for study. A frozen section did not show any evidence of 
a tuberculous lesion. An end to end anastomosis of the vas was carried out, 
chromic catgut 000 being used in an atraumatic needle. The pathologic report on 
the gross specimen stated that the left vasal wall was thickened and that the tissues 
about it were firmly adherent. The frozen section showed what appeared to be 
epithelial lined spaces, some containing spermatozoa and others none. 

Benjamin, Robertson and Cheetham ** discuss four possible etiologic factors— 
iaulty development, infection, diverticula and cyst formation. Since the nodularity 
was associated with a definite inflammatory reaction, they suggest the term “vasitis 
nodosa.” 


PEYRONIE’S DISEASE 


Wesson * states that the nonvenereal prostatitis of youth and the plastic indura- 
tion of later life are both due to the same violation of nature’s sex laws. 

A prolonged virulent inflammation of the urethra may result in Peyronie’s 
disease. It may be fundamentally due to (1) heredity, (2) degenerative disease 
of middle or late life, (3) fibroplastic diathesis or (4) trauma. “Internal trauma” 
irom prolonged ungratified sexual desires or external trauma from lack of proper 
sexual cooperation is the direct cause. The approaching menopause with the con- 
comitant frigidity of the consort is probably indirectly the principal cause of plastic 
induration. 

In the early stages of the disease, before the deposit of lime salts, diathermy, 
lortified by disodium phosphate by mouth, may not be a specific, but it is inex- 
pensive and harmless and keeps up the patient’s morale. Without treatment the 


lesion may regress, but it usually advances and ultimately invades the corpora 
cavernosa. 


_ 53. Benjamin, J. A.; Robertson, T. D., and Cheetham, J. G.: Vasitis Nodosa: A New 

Clinical Entity Simulating Tuberculosis of the Vas Deferens, J. Urol. 49:575-582 (April) 1943. 
54. Wesson, M. B.: Peyronie’s Disease (Plastic Induration): Cause and Treatment, 
Urol. 49:350-356 (March) 1943. 
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Volavsec *° reports 198 cases of plastic induration of the penis. As a result . 
observation of many cases, Volavsec believes this condition is due to a reactio: 
of the connective tissue system to local hypertrophic and shrinking processes. |: 
addition to this, there are various irritativée factors, such as mechanical trauma. 
atrophy and fibrosis of the lining membranes. There is quite possibly a hereditar, 
influence also in this condition, as in 4.6 per cent of all cases the induration asso 
ciated with the digital deformity known as Dupuytren’s contracture, which unques 
tionably is a hereditary or familial disease. In 34 per cent of the cases in which 
there was Dupuytren’s contracture there was also plastic induration of the penis 
In a series of cases in which radium was used, there was complete cure in 32.8 per 
cent and partial reduction of symptoms in 47 per cent, while in 20 per cent the 
condition was not influenced at all. In those cases in which calcification and 
ossification occur, Volavsec suggests surgical removal of the occlusions, although 
he admits that radium gives the most satisfactory results. 


UROGRAPHY 


Pendergrass and his associates ** record 26 deaths following the administration 
of contrast mediums in 661,800 instances (0.0039 per cent). Ten of these deaths 
were classified as immediate and 16 as delayed. Eleven fatalities have previousl) 
been reported. Seven of these were immediate and 4 delayed. 

The immediate deaths followed the intravenous injection of diodrast, and 
the majority were preceded by symptoms simulating those of anaphylactic shock, 
although the deaths may not have been due to an “anaphylactoid reaction.” Over- 
dosage may have been the cause of other deaths. In the cases of delayed death 
the contrast medium had not been proved to be an etiologic factor. Toxic reactions 
may occur, especially among patients who have had previous renal damage and 
reduction of excretion of urea. 

No immediate deaths have been reported following retrograde pyelography 
with any of the contrast mediums. 

Hypersensitivity simulating anaphylactic shock was reported 77 times by radiol- 
ogists and 55 times by urologists. These figures probably represent an exaggerated 
incidence, as Pendergrass and his associates believe that in several instances true 
shock had not occurred. This type of reaction was reported from the drugs 
diodrast, diodrast compound, iopax, neoiopax and skiodan. In many instances of 
true shock the physicians expressed the opinion that only the prompt administra- 
tion of epinephrine saved the patient’s life. 

Many patients also showed nonfatal reactions, either local or general, such as 
flushing, nausea, vomiting, urticaria (local or generalized), itching, venospasm, pain 
in the shoulder, sense of constriction in the larynx, phlebitis, unconsciousness 
(occasional), tetany or cerebral irritations. 


It is advised that contrast mediums are contraindicated for patients suffering 
from severe hepatic disorders, nephritis, exudative diathesis (in children) and 
severe uremia. They should be used with caution in cases of pulmonary tuber- 
culosis or of hyperthyroidism and in cases in which a reduction of blood pressure 
would be dangerous. 


55. Volavsec, W.: Zur Kenntnis der Induratio penis plastica, Ztschr. f. Urol. 35:173-178. 
1941. 

56. Pendergrass, E. P.; Chamberlin, G. W.; Godfrey, E. W., and Burdick, E. D.: A 
Survey of Deaths and Unfavorable Sequelae Following the Administration of Contrast Media, 
Am. J. Roentgenol. 48:741-762 (Dec.) 1942. 
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Deaths have followed the use of intravenous contrast mediums for patients 
who had only one kidney. On the other hand, some observers with large experience 
state that they have never encountered any reactions among such patients. Pender- 
vrass and his associates advise studying the chemical composition of the blood 
before subjecting these patients to intravenous injections of contrast mediums. 


Caution should be observed in dealing with patients who have had repeated 
injections of contrast mediums. Many injections have been done without mishap, 
but some have resulted in severe reactions at later injections. 

Pendergrass and his associates believe that contrast mediums should not be 
withheld in cases of hypertension unless there is evidence of severe renal damage. 


No patients who have significantly impaired renal function should be accepted 
for intravenous pyelograms, and no more than a single injection of 50 cc. of 70 per 
cent solution of diodrast should be given to a patient on any day. 

Administration of solution of epinephrine hydrochloride (1: 1,000) in a dose 
of from 0.3 to 0.5 cc. is offered as a prophylactic measure immediately before 
injection of the contrast medium is begun for patients giving a history of allergy. 
It is advised that when taking a history of allergy one should ask specifically about 
asthma, hay fever, rose cold, sensitivity to drugs and eczema in childhood. The 
history should include not only that of the patient but that of his family. Pender- 
grass and his associates state that Kern believes that the patch test may be the most 
reliable of the various methods but the mouth test may also warn of sensitivity. 
Since some of the reactions occur eighteen hours after the test and since it is more 
convenient, it is advisable to make the test the day before urographic study. The 
intradermal test has been used extensively, but the conjunctival test has been 
preferred by some. According to the literature, some think the intradermal test 
of value but others believe it is of no help. Apparently the conjunctival test is 
harmless, and it may reveal extreme sensitivity. 

Tzschirntsch ** discusses injuries following retrograde pyelography, with par- 
ticular attention to the damage of the renal parenchyma caused by exerting high 
pressure on the renal pelvis and the injury to the renal mucosa produced by either 
corrosion of the surface layer or absorption of the medium itself. The most common 
and the most provable roentgenologically is the definite damage of the renal pelvis 
and calices by trauma from the ureteral catheter. 

Tzschirntsch describes 2 cases in which damage to the kidney occurred after 
the introduction of the catheter, proved in both instances by roentgenologic exami- 
nation and surgical exploration. In both cases there was a perforation of the mucosa 
of the calices with deposition of contrast medium in the renal parenchyma. In 
1 case there was great destruction of tissue with later sclerosis of the involved 
region. In the other complete resorption of the material occurred but renal stones 
developed several years later. In each case there were the same symptoms—sharp 
pain at the time of injection of a small amount of medium and serious renal 
symptoms for several days afterward. 


Tzschirntsch states that perforation of this kind can be avoided by using the 
catheter without a stylet. The ureteral catheter should be inserted only into the 
lowest part of the pelvis. The length of the catheter inserted should be controlled 


by watching the scale of markings on the catheter and the rate of dripping of urine 
irom the ureteral catheter. 


57. Tzschirntsch, K.: Die instrumentelle Schadigung der Nieren durch die retrograde 
Pyelographie, Ztschr. f. Urol. 35:69-77, 1941. 
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SULFONAMIDE AND PENICILLIN THERAPY 


Strauss and Grunstein ** report a study of 615 hospitalized gonorrheal patients 
which shows that 60 grains (4 Gm.) of sulfathiazole daily for one week gave an 
apparent cure rate of 95 per cent. The administration of sulfathiazole or sulfa- 
pyridine to the patients not cured by the first course of treatment increased this 
rate to 98.9 per cent. 

It must be determined whether the criteria of cure employed are sufficient to 
insure protection of the public against further infection. The difficulty of detecting 
the asymptomatic carrier cannot be emphasized too strongly. <A prostitute, although 
treated, remains potentially infectious for approximately three months, during which 
time, if at large, she is a source of infection and as such forfeits her right to the 
benefit of doubt. The cure of an infected prostitute requires adequate compulsory, 
hospitalization. Repeated offenders should be interned for the duration and 
compelled to aid in the war effort. If the law now does not adequately remove 
this public health hazard, as it does with most contagion, remedial statutes should 
be enacted at once toward that end. If the state can call on a man for his life in 
this grave emergency, surely the common welfare demands that the “right” of an 
infected prostitute to be at liberty while still infectious be disallowed, at least for 
the duration of the war. 

Herrell, Cook and Thompson ** have studied experimentally the antibacterial 
activity of penicillin against several strains of Neisseria gonorrhoeae isolated from 
patients in whom the infection was completely resistant to adequate treatment with 
sulfonamide preparations. These strains of organisms are inhibited completely in 
fairly high dilutions of an active form of penicillin. Bacterial cultures reveal that 
the number of organisms is decreased greatly at the end of one or two hours’ 
contact with penicillin. Between the second and third or the third and fourth 
hours of contact with penicillin no viable organisms were found. This experimental 
evidence immediately suggests that penicillin should prove effective in the treat- 
ment of clinical infections due to these bacteria that are resistant to sulfonamide 
compounds. 

The complete absence of toxicity following the intravenous administration of 
pyrogen-free penicillin, the lack of any discomfort to the patient and the rather 
rapid disappearance of clinical symptoms have been observed in 3 cases of sulfon- 
amide-resistant gonorrheal infections. Because of the limited amounts of penicillin 
available, penicillin therapy should be reserved and studied further in those cases 
in which the infection is resistant to the accepted forms of treatment now being used. 
In all the cases reported, in addition to the clinical response noted, negative bacterial 
cultures were obtained some time between seventeen and forty-eight hours after 
the institution of penicillin therapy. 

Barnes and Kawaichi® state that the most important factors influencing the 
formation of urinary concretions of sulfonamide compounds are: (1) concen- 
tration of the drug in the urine, which may be reduced by decreasing the dose and 
increasing the fluid intake; (2) degree of acetylation of the sulfonamide compound, 
which cannot be influenced by extrinsic means; (3) urinary stasis, which is over- 


58. Strauss, H., and Grunstein, I.: Sulfathiazole Therapy of Five Hundred Prostitutes 
with Chronic Gonorrhea: The Control of Venereal Disease in Wartime, J. A. M. A. 121: 
1187-1190 (April 10) 1943. 

59. Herrell, W. E.; Cook, E. N., and Thompson, L.: Use of Penicillin in Sulfonamide 
Resistant Gonorrheal Infections, J. A. M. A. 122:289-292 (May 29) 1943. 

60. Barnes, R. W., and Kawaichi, G. K.: Factors Influencing the Formation of Sulfonamide 
Urinary Concretions, J. Urol. 49:324-330 (Feb.) 1943. 
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come by establishing and maintaining free drainage; (4) fu of the urine, which 
may be adjusted; (5) temperature, which may be elevated. 

Barnes and Kawaichi’s experimental work shows that as the py of the urine 
is increased and the temperature of the urine elevated, the solubility of sulfa- 
thiazole and sulfadiazine is heightened. This range is from a concentration of 
sulfathiazole of 78.1 mg. per hundred cubic centimeters at a py of 5.0 and 
temperature of 78.8 F. to a concentration of 250.0 mg. per hundred cubic centi- 
meters at a px of 8.0 and temperature of 105.0 F. The range for sulfadiazine is 
from 69.6 to 170.4 mg. per hundred cubic centimeters. The danger from con- 
cretions of sulfonamide compounds can be reduced by rendering the urine more 
alkaline and by elevating the temperature. Anuria from sulfonamide concretions 
occurs much more frequently in the Oriental than in the white race; the reason for 
this is not known. 

Jeck and Orkin“ state that therapeutic enthusiasm for the use of sulfonamide 
preparations has often been tempered by the accompaniment of a disturbingly high 
incidence of toxic reactions and formation of calculi in the urinary tract, with or 
without anuria. Pharmacologic investigation has shown the readiness with which 
the free form of sulfadiazine is concentrated in the blood, its comparatively slow 
excretion and its greater solubility in the urine. Sulfadiazine is regarded by many 
physicians as innocuous, and chiefly for that reason it is considered the ideal drug 
of the sulfonamide group. On the other hand, sulfadiazine, like its relatives having 
the radical of the parent compound, may under certain circumstances cause toxic 
reactions, and such reactions occasionally are severe. 

In experiments on the albino rat, the toxicity of sulfadiazine was investigated 
with especial reference to renal lesions. A strikingly high incidence of renal damage 
was found after the injection of fatal doses of sodium sulfadiazine, which was 
explained as due to the poor solubility of the free drug, which may be precipitated 
in the convoluted renal tubules. Because of the poor solubility of sulfadiazine, 
obstruction of the kidney by the precipitation of this compound may be of long 
duration and may lead to a severe calcifying nephrosis. These findings indicate that 
the tendency for the retention of the free sulfadiazine in the circulation increases 
with impairment of renal function and do not suggest that renal damage will be 
less likely to occur from the use of sulfadiazine than from the other sulfonamide 
compounds, as has been hitherto reported. 

The more recent clinical reviews of sulfadiazine in treatment of pneumonia have 
shown a greater frequency of the toxic renal effects than was at first reported. 

During the past six months at Bellevue Hospital, sulfadiazine has been used 
extensively, supplanting sulfathiazole in the treatment of pneumonia. The clinical 
results have been in large measure excellent, but the urologic service has been 
called into frequent consultation because of the complications which have followed 
its administration. Jeck and Orkin have observed more than 35 cases in which 
crystals of acetylsulfadiazine were found in the urine, but apart from an occasional 
mild colic and microscopic hematuria the patients soon recovered completely. It 
should be remembered, however, that crystals are of no particular significance 
except in freshly voided warm urine. Jeck and Orkin have been more concerned 
over 10 patients (seen in consultation by the urologic service), all of whom had 
severe toxic reactions following the use of the drug. Seven of these patients 
recovered ; 3 died. 


61. Jeck, H. S., and Orkin, L. A.: Toxic Renal Reactions Following the Use of Sulfa- 
diazine, Tr. Am. A. Genito-Urin. Surgeons 35:1-14, 1942. 
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In the analysis of these 10 cases, which are reported in detail, Jeck and Orkin’; 
chief objective has been not to determine the relative frequency of severe toxi: 
reactions following the use of sulfadiazine but merely to report that they do occur. 
In this series the drug was used in the treatment of 5 men and 5 women; the age: 
varied between 52 and 93 years; the clinical diagnosis in 9 cases was broncho- 
pneumonia or lobar pneumonia and in | case fracture of the femur. In all cases 
there was associated arteriosclerotic heart disease, with varying degrees of con- 
gestive failure. 

The route of administration of the drug in all cases was oral, although in 2 cases 
intravenous administration was also employed. One patient received 32 Gm. of 
sulfathiazole before sulfadiazine was given. The initial dose, as a rule, was 2 Gm. 
followed .by 1 Gm. every four hours. The time of onset of the major toxic 
symptoms varied from three to twenty-one days, and in 2 instances they appeared 
three and five days after the discontinuance of administration of the drug because 
of minor toxic symptoms. The total amount of drug administered up to the time 
of appearance of the symptoms varied from 12 to 128 Gm. This would seem to 
indicate that severe, and even fatal, reactions might occur with as little as 12 Gm. 
in as short a time as three days. A study of the intake of fluid and urinary output 
in this series would perhaps indicate that in most cases sufficient attention was 
not given to these features. It is of vital importance to force fluids to 2,000 cc. 
throughout the administration of the drug, and to note carefully the urinary out- 
put, so that it will not be allowed to fall appreciably. Two of the patients showed 
an elevated nonprotein nitrogen content on admission, and in all cases there was 
definite elevation of the nonprotein nitrogen at the toxic point, the values varying 
from 40 to 180 mg. per hundred cubic centimeters. The recorded concentrations 
of sulfadiazine in the blood varied from 12.2 to 32.2 mg. 

It is interesting to note that the patient having a blood sulfadiazine level of 
12.2 mg. per hundred cubic centimeters and a nonprotein nitrogen content of 64 mg. 
died in anuria, while the patient with a sulfadiazine level of 23.2 mg. and a non- 
protein nitrogen content of 180 mg. (the highest in the series) recovered. 

The treatment employed in those cases in which there was anuria or suppression, 
gross hematuria or increasing uremia was to stop administration of the drug at 
once. That concretions may exist without blocking the ureters has been demon- 
strated by many investigators. Under these circumstances the treatment of 
hematuria due to sulfadiazine by means of forcing fluids alone seemed adequate, 
since there is evidence that the concretions may be dissolved or washed out Ii, 
however, complete anuria or suppression occurred or if the possibility of a uni- 
lateral obstruction seemed evident, cystoscopic examination was done at once. Both 
ureters were catheterized, and the catheters were left in place and irrigated every 
hour or two for at least two to three days. In most cases in which the obstruction 
had been overcome, adequate drainage established and fluids forced, the blood level 
and nonprotein nitrogen content fell and the patient recovered. 

In those cases in which there is even the slightest question of obstruction due 
to calculi or crystals in the urinary tract (especially in the ureters), cystoscopy and 
probably ureteral catheterization should be performed without any hesitation. 

Satterthwaite © states that sulfadiazine has a lower toxicity than other sulfon- 
amide compounds in common use, but it also exhibits a characteristic pattern of 
toxic reactions. He presents an analysis of 58 toxic reactions occurring in a series 


62. Satterthwaite, R. W.: Sulfadiazine Reactions: Their Frequency and Treatment in 
Urological Cases, J. Urol. 49:302-315 (Feb.) 1943. 
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of 500 cases (11.6 per cent). All of these toxic reactions yielded promptly to 
treatment, which usually consisted of stopping use of the drug and forcing fluids. 
The toxic reactions were usually multiple and were as follows: temperature 
reactions, 12 cases; conjunctivitis, 3; arthritic pain, 3; severe anorexia, 2; itch- 
ing, 2; dizziness, 4; severe disorientation, 6; severe nausea, 16; severe nausea and 
vomiting, 5; headache, 11; dermatitis, 4; hematuria, with or without urinary 
concretions and renal colic, 6; leukopenia, 19; and partial suppression of the 
urinary output, 2. 

Toxic reactions are prevented by moderate dosage, limiting the duration of 
therapy, close observation of the blood level of sulfadiazine, especially when the 
renal function is impaired, and a careful check of the leukocyte count at least every 
third day throughout the duration of treatment. Leukopenia, the most severe 
reaction observed with sulfadiazine therapy, develops not earlier than the third day 
and usually in the second week of treatment. Giving the patients a printed set of 
precautions to observe has reduced the incidence of toxic reactions. 








PROGRESS IN ORTHOPEDIC SURGERY FOR 1942 


A REVIEW PREPARED BY AN EDITORIAL BOARD OF THE AMERICAN 
ACADEMY OF ORTHOPAEDIC SURGEONS 


XVI. CONDITIONS INVOLVING THE HIP JOINT 


Marshall *** presents a nonoperative therapy for tuberculous and other low 
grade inflammatory diseases of the hip joint. He believes that when there is 
roentgenologic evidence of disease either in the acetabulum or in the head of the 
femur the tendency to aim at ankylosis is wrong. During a ten year period he 
treated this type of infection of the hip in accordance with Rollier’s method. The 
general principle of the treatment is rest and immobilization during the acute stage 
of the disease, followed by gradual resumption of movements with support. In 
cases in which erosion of the acetabulum or the femoral head develops, traction is 
continued for eighteen months to two years, with roentgen examinations at six 
month intervals. Weight bearing is then permitted, an appliance being used which 
is a Thomas type of walking caliper fitted to a pelvic belt of celluloid to which is 
fastened a metal plate with an attached spring which exerts an abducting force 
and controls rotation. A corrective diet high in vitamin and calories is maintained, 
plus solar ray irradiation. Fourteen cases are presented in detail, all of low grack 
tuberculous or nonpyogenic processes. Good functional results are reported. 

Milch *** describes an apparatus for measurement of the degree of contracture 
of the hip. The author criticizes the present practice of placing the patient in a 
supine position and flexing the unaffected leg until, in the opinion of the examiner, 
the lumbar curve is obliterated. He shows that the amount of extension of the 
hip depends on the forward tilt of the pelvis, which, in turn, depends on the relative 
length of the pelvifemoral ligaments and on the lordosis of the lumbar portion of 
the spine. The author has devised a flexible metal device to fit along the upper 
edge of the Nelaton area, with a bar to run.vertically down the thigh. The patient 
is measured in the upright position. 

In a preliminary report Baker and Waters **° present their experiences with 
vitallium cup arthroplasty of the hip for ankylosis, based on a study of end results 
in 15 patients, 3 of whom had bilateral operations. Five of the patients were 
women, and 10, men. Most of the patients were in their third or fourth decade. 
The follow-up period ranged from eight to fourteen months. Grading of end 
results was determined by the extent of functional recovery and, in particular, 
by evaluation of the patient’s subjective reaction to his result. Little if any corre- 
lation was found between the cause of the ankylosis and the type of end result. 
There was noticed in many of the hips a tendency to resume the typical abduction 
flexion deformity, with progressive reduction in the immediate postoperative 
mobility. Stressed are the needs for an adequate period of hospitalization and 
for intelligent cooperation in after-treatment. The operation is thought particu- 
larly profitable to bedridden and badly crippled persons. Because of the relatively 
small number of cases the authors do not feel justified in drawing definite con 
clusions. 

433. Marshall, D. V.: Treatment of Coxitis, J. Bone & Joint Surg. 24:169-184 (Jan.) 1942 

434. Milch, H.: Pelvifemoral Angle: Determination of Hip-Flexion Deformity, J. Bone & 
Joint Surg. 24:148-153 (Jan.) 1942. 

435. Baker, L. D., and Waters, C. H., Jr.: Vitallium Cup Arthroplasty of Hip, Arch 
Surg. 44:531-542 (March) 1942. 
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A new operation, femoroischial transplantation, is presented by Bosworth.*** 
It is designed to secure stability of the hip and arrest of disease through bony 
fusion in conditions in which the head and the neck of the femur have been exten- 
sively destroyed, and as a result the use of standard methods for obtaining fusion 
is precluded. Statistical data of 9 tuberculous patients on whom the operation 
was performed are given in detail. The operation consists of an oblique osteotomy 
of the femoral shaft in the subtrochanteric region and placing of the proximal 
end of the distal portion into a denuded bed in the lateral aspect of the ischium. 
In the presence of sinuses, a preliminary operation eradicating the diseased portion 
of the hip is often indicated. The functional, cosmetic and weight-bearing results 
do not differ materially from the result of fusion of the hip joint proper. 

A series of 71 surgically treated adult patients with painful hips caused by 
hypertrophic changes were reviewed by Ghormley and Coventry.*** Comparison 
was made between this series of patients treated from 1938 to 1940, inclusively, 
and an earlier similar series of 77 patients treated surgically, reported by Henderson 
and Pollock of the same clinic during a previous ten year period. Notable in 
the comparison have been the following trends: (1) to abandon manipulation ; 
(2) to decrease the number of drilling operations; (3) practically to abandon 
cheilotomy; (4) to decrease the number of reconstruction operations; (5) to 
increase the use of acetabuloplasty; (6) to increase the number of arthrodeses, 
and (7) to increase the use of arthroplasty. 

The authors carefully stated that they do not mean to convey the idea that 
treatment in all such cases of painful hips should be surgical. It is their opinion 
that surgical treatment holds more promise of improvement or relief in properly 
selected cases than does conservative treatment. They support their contention 
by comparing surgical results with results in a fairly comparable parallel series 
of 116 cases they observed from 1938 to 1940, inclusive, in which the usual 
conservative measures were used. Their experience indicates that relief of pain 
is most certain to be obtained by arthrodesis, though they pointed out its contra- 
indications in bilateral involvement and in arthritis of the lumbar portion of the 
spine. 

Hark *** presents a résumé of the modern methods of treating separation of 
the upper femoral epiphysis. He divides treatment into two classes, closed manipu- 
lation and surgical reduction. He notes that the roentgen examination may deceive 
the physician if internal rotation is carried too far. With minimal displacement, 
he prefers to drill or to wire the epiphysial line and allows five months for com- 
plete fusion. With moderate displacement of the head, he advises subtrochanteric 
osteotomy through an anterior or a lateral incision, followed by immobilization, 
with the leg in abduction and internal rotation. For severe displacements, the 
author recommends that an open operation be done, with repositioning of the 
femoral head, held in place by some metal fixation, such as a wire, a Smith- 
Petersen nail or a bone graft. A fixed traction cast is then applied until the 
healing is complete. 

In convalescence, if roentgenologic evidence shows that healing has taken 
place and that no necrosis of the head has occurred, active exercise is allowed 
and the heel of the well leg is elevated. Weight bearing is not allowed for a 


year, and the well hip is always carefully observed to discover whether a similar 
process is beginning there. 





436. Bosworth, D. M.: Femoro-Ischial Transplantation, J. Bone & Joint Surg. 24:38-46 
(Jan.) 1942, 

437. Ghormley, R. K., and Coventry, M. B.: Surgical Treatment of Painful Hips of Adults, 

Bone & Joint Surg. 24:424-428 (April) 1942. 


438. Hark, F. W.: Treatment of Separation of Upper Femoral Epiphysis, S. Clin. North 
\merica 22:119-134 (Feb.) 1942. 
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Lipscomb and Chatterton *** present reports of 5 cases of involvement of the 
acetabular centers of ossification in young patients. In 3 of these cases ther: 
were acetabular changes without involvement of the femoral head and in 2 acetabu- 
lar changes with involvement of the adjacent head of the femur. 

These authors review the anatomic features of the hip area as well as the 
structure, embryologic aspects and development of the centers of ossification 
They believe that the disturbance seemed to have been in the primary centers 
and that, since the superior or weight-bearing surface of the acetabulum was 
chiefly involved, the iliac center appeared most likely to be affected. 

Milch **° discusses in detail the various mechanical factors involved in per- 
forming an osteotomy of the upper part of the femur. He describes an “abduction 
osteotometer,” with which the pelvis, hip joints and femurs may be simulated, 
with any degree of deformity, through the use of which the osteotomy may be 
accurately planned, and the most desirable level and angle determined for restora- 
tion of the mechanical axis of the femur. 

Reed and Sosman **' briefly review the usual data in Gaucher’s disease and 
report in detail an atypical case of this unusual condition. Their patient had 
been subjected to two operations after a diagnosis of osteomyelitis, which must 
always be differentiated, but was unlike the usual picture in that the spleen could 
not be palpated, although roentgen examination revealed it to be enlarged. 
Roentgen examinations were suggestive but not typical of this disease, and biopsy 
of a specimen of bone was necessary to prove the presence of Gaucher cells; no 
evidence could be found of the presence of the disease by careful roentgen exami- 
nations of 7 other members of the patient’s immediate family. 

Schein and Arkin *** stress the importance of early recognition of involvement 
of the hip joint during childhood in patients with Gaucher’s disease. The authors 
report 8 cases in which the pathologic processes were noted out of 19 verified 
cases of Gaucher’s disease. The skeletal changes are attributed to the infiltration 
and the replacement of trabeculae of the bone by kerasin-bearing reticulum cells. 
These lesions appear on roentgenograms as translucent or more radiotransparent 
areas and account for the characteristic mottling. In children the lesion apparently 
resembles chronic osteomyelitis, tuberculous coxitis and Legg-Perthes disease. 
In the adult the involvement takes the form of considerable coxa vara deformity 
with variable degrees of osteoarthritis. 

The authors believe that when the involvement of the hip is noted during 
childhood conservative therapy in the form of rest and immobilization of the 
affected leg is in order, since a condition rather similar to Legg’s disease exists. 
In 2 cases favorable results are reported to have followed conservative therapy. 

Zimmerman,*** serving as a medical examiner in the Medical Corps of the 
United States Army, has found that 3 of 5 men examined have a tilt of the 
pelvis, with or without scoliosis. About a fourth of this group complain of vague 
pains in the hip aggravated by activity or by changes in the weather. He believes 
that such a common deformity rests on a postural basis and suggests that observa- 
tions be carried out on these men in varying periods of physical training to deter- 
mine whether symptoms are increased or whether the tilt corrects itself. 


439. Lipscomb, P. R., and Chatterton, C. C.: Osteochondritis Juvenilis of Acetabulum, 
J. Bone & Joint Surg. 24:372-381 (April) 1942. 


440. Milch, H.: Abduction Osteotometer, J. Bone & Joint. Surg. 24:359-366 (April) 1942 
441. Reed, J., and Sosman, M. C.: Gaucher’s Disease, Radiology 38:579-583 (May) 1942 


442. Schein, A. J., and Arkin, A. M.: Hip Joint Involvement in Gaucher’s Disease, J. Bone 
& Joint Surg. 24:396-410 (April) 1942. 


443. Zimmerman, L. E.: Tilted Pelvis, War Med. 2:465 (May) 1942. 
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Caamafio *** reports 4 cases of traumatic dislocation of the hip in children 
aged 3%, 7, 10 and 13 years respectively. The function of the ischiocapsular 
ligament is discussed, and the dislocations are divided into two large groups, those 
with integrity of this ligament, or regular dislocations, and those in which the 
ligament has been destroyed, or irregular dislocations. In the regular dislocations 
one has to distinguish between posterior luxations and anterior luxations. In the 
irregular dislocations the following types are noted: (a) the anterior oblique 
dislocation of Bigelow; (b) the subpubic luxation (the head resting on the ilio- 
pectineal prominence); (c) the posterior and high dislocation known as the 
Monteggia type; (d) the perineal luxation, and (e) the sciatic luxation. The 
incidence of the various types of luxation is discussed, and it is pointed out that 
the posterior luxation is the most common. The 4 cases reported were of pos- 
terior iliac dislocations. Complications of traumatic dislocation of the hip are 
listed as follows: (1) retention of urine, particularly with pubic luxations; (2) 
partial fractures; (3) neural lesions, and (4) compression of the nerves, which 
may cause fatal reflex syncope. Treatment is outlined, and prognosis is discussed. 

Allhoff **° presents a review of coxa vara and discusses constitutional defi- 
ciencies, trauma and accumulation of minor injuries as possible causes of the disease. 
Findings indicating a constitutional origin include bilateral involvement, familial 
incidence, appearance of the symptoms at the age of puberty and predominance of 
types with visible signs of endocrine disturbance. Caution is urged against making 
a diagnosis of epiphysial separation, as this may lead to premature use of the limb. 

The author reports 4 cases of coxa vara epiphysaria. In 3 cases pain in the 
hip or the knee had been complained of weeks or even months before the accident 
deemed responsible occurred. In 2 cases there resulted a complete separation of 
the head of the femur in the epiphysial line. In 1 case in which there was prompt 
treatment the progress of the disease was halted. In this case it was noted that 
the mother of the patient had limped since childhood. The roentgenogram taken 
of the mother showed a beveled-off femoral head with shortening and with varus 
position of the femoral neck. Endocrine disturbance was demonstrable in 2 cases. 





XVII. CONDITIONS INVOLVING THE ELBOW, FOREARM, WRIST AND HAND 





PREPARED BY WALTER P. BLOUNT, M.D., MILWAUKEE 






Developmental Anomalies.—Persistence of the olecranon epiphysis in adults is 
described by O’Donoghue and Sell.*#* A case is reported in which attention was 
called to the condition by injury on one side. The lesion was found to be bilateral. 
The difference between this lesion and patella cubiti is restated according to Kohler. 
The true patella must be embryonic in origin, completely isolated, articulating and 
mobile, 

Habbe *** reports 4 cases of patella cubiti in which the lesion is unilateral. The 
first 2 cases satisfy Kohler’s other criteria. In the third case, trauma was the chief, 
if not the only, factor causing separation of the olecranon epiphysis in childhood. 
In the fourth case there was a definite trauma at 8 or 9 years of age associated 
with a “bump” on the elbow after that time. With a new injury fifteen years later 


444. Caamafio, A.: Traumatic Luxations in Children with Report of Cases, Semana méd. 
1:1450-1457 (June 19) 1941. 


445. Allhoff, E.: Etiology and Pathogenesis of Coxa Vara Epiphysaria, Zentralbl. f. Chir. 
68: 1578-1581 (Aug. 16) 1941. 

446. O'Donoghue, D. H., and Sell, L. S.: Persistent Olecranon Epiphysis in Adults, J. 
Bone & Joint Surg. 24:940-941 (Oct.) 1942. 

447. Habbe, J. E.: Patella Cubiti: Report of Four Cases, Am. J. Roentgenol. 48:513- 
526 (Oct.) 1942. 
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there were pain, weakness and swelling. Roentgen examination showed separation 
of the olecranon. The roentgenograms in this case were similar in appearanc: 
to those in the case of O’Donoghue and Sell. : 

|Ep. Note.—One cannot always clearly differentiate between a persistent 
epiphysis and an accessory bone of congenital origin on the one hand and an old 
traumatic separation of the epiphysis during childhood on the other. There is 
considerable medicolegal significance in the existence of an abnormal bone prior 
to trauma. In Habbe’s first case, limited extension and pain gradually became dis- 
abling. One of us (W. P. B.) excised the accessory bone and reattached the 
triceps tendon to the ulna with complete restoration of function. ] 

A case of bilateral os epitriquetrum was discovered in the dissecting room by 
Saunders,*** and a study was made of this rare anomalous ossicle of the wrist. 
The larger bone had a maximum anteroposterior length of 6 mm. Both bones 
were wedged between the triquetrum, lunate, hamate and capitate bones. The 
accessory ossicles were attached to the palmar carpal ligaments. They were 
apparently congenital in origin. 

Volkmann’s Ischemic Contracture.—Foisie **® summarizes the growing con- 
viction that ischemic contracture of the forearm has no essential connection with 
supracondylar fracture of the humerus or any specific injury. It is the result of 
ischemic infarction produced by segmentary arterial spasm of the main artery to 
the extremity with reflex spasm of the collateral circulation. In the resulting 
subtotal ischemia, the muscle bellies are most vulnerable and are first affected. The 
vasomotor activity is under the control of the sympathetic nervous system. In 30 
cases from the literature in which an operation was performed, a stringlike 
constriction of the brachial artery about 2 cm. above its bifurcation was found at 
operation. The writer emphasizes the fact that spasm of this artery alone is not 
dangerous but that when combined with spasm of the collateral circulation it 
produces Volkmann’s ischemia. 

Treatment by ganglion block is recommended. If this fails, arterectomy of the 
constricted portion is preferable to periarterial sympathectomy, because it is easier 
to do and removes an artery which may be damaged and capable of continuous 
abnormal sensory stimuli. 

Horwitz **° reports experimental work which disproves the suggested impor- 
tance of venous obstruction in producing this syndrome. 

[Ep. Nore.—It is a clinical fact that with supracondylar fractures of the elbow 
in children dangerous arterial spasm is rare. Obliteration of the radial pulse is 
common. Faulty reduction, excessive flexion and tight bandaging may combine 
with swelling to impair the collateral circulation. Enthusiasm for periarterial 
sympathectomy must not blind one to the fact that ischemic contracture can usually 
be prevented by releasing constricting dressings, suspending the forearm with the 
elbow flexed to 90 degrees and applying external heat. If conservative measures 
fail, prompt arterectomy should certainly be performed either with or without 
longitudinal division of the fascia of the forearm. | 

Tendon Ruptures About the Elbow.—A new case of avulsion of the biceps 
tendon is added to the literature by Hook and Mazet.**' By repairing the injury 


448. Saunders, R. L. de C. M.: Os Epiphyranus or Epitriquetrum, Anat. Rec. 84:17-22 
(Sept. 25) 1942. 

449. Foisie, P. S.: Volkmann’s Ischemic Contracture: Analysis of Its Proximate Mecha- 
nism, New England J. Med. 226:671-679 (April 23) 1942. . 

450. Horwitz, T.: Significance of Venous Circulation About Elbow in Pathomechanics 
of Volkmann’s Contracture, Surg., Gynec. & Obst. 74:871-875 (April) 1942. 

451. Hook, F. R., and Mazet, R., Jr.: Avulsion of Biceps Tendon from Its Radial Inser- 
tion: Report of a Case, U. S. Nav. M. Bull. 40:409-411 (April) 1942. 
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promptly, they were able to suture the tendon to the radial tubercle with heavy 
silk. Recovery was prompt. Hamsa **’ reports a case of bilateral rupture in which 
surgical repair was refused. Seven months after the accident, slight weakness in 
supination and 25 per cent reduction in flexion were the chief disabilities. There 
was no pain. 

| Ep. Note.—Prompt operation has in past cases as well as in the present case 
enabled the surgeon to replace the tendon. Hamsa’s observation suggests the 
advisability at times of conservative handling of the neglected injury. ] 

Coimbra and Andrade Faria *** report a case of partial rupture of the biceps 
tendon. Operative repair was not attempted. 


Lesions of the Tendons.—Tenosynovitis is reported from two army camps in 
England. Flowerdew and Bode ** observed 16 such cases in a few months. 
Twelve patients (out of 52 so employed) were men doing farm work to which 
they were unaccustomed. Of the 16 men, 14 did office or similar work before 
their enlistment. In all of the cases there was involvement of the extensor 
digitorum communis and in most cases also of the extensor carpi radialis longus. 
There were swelling and tenderness along the tendon with pain and crepitation 
on movement. 

When an infantry division was put to harvesting grain, Pozner *** reported 
7 men disabled with tenosynovitis, 4 partially disabled and 9 with mild symptoms. 
In both camps it was found that immediate complete rest was most effective. 
Prolonged disability and recurrence were noted if this was not enforced. Pozner 
suggests that strapping is more effective than splinting but says that plaster would 
be even better. Flowerdew and Bode asked the interesting question whether there 
is a similar occurrence of this condition in the nonmilitary population who have 
taken up unaccustomed manual labor. 

Stewart *°* reviews both traumatic and infectious tenosynovitis, with special 
interest in the phylogenetic development of the long head of the biceps. 

Surgery of the Wrist—In the “Progress in Orthopedic Surgery for 1940” 
3all’s treatment of ganglion by the injection of a proteolytic enzyme (caroid) was 
noted. In February 1942, Key *** reported a case in which this treatment was 
carried out with disastrous results. Progressive subcutaneous necrosis over the 
dorsum of the wrist and forearm with a marked general reaction necessitated 
extensive débridement followed by a skin graft. There was permanent disability. 
The symptoms were believed to be due to contamination of the material with 
Escherichia coli, Bacillus subtilis, nonhemolytic streptococci and Staphylococcus 
albus, as well as to the chemical action of the enzyme. The writer warns against 
implantation or injection of such a substance unless it can be sterilized. 

Anterior volar dislocation of the distal extremity of the ulna is reported by 
Cox **§ following an automobile accident. Roentgenograms were reported to show 


452. Hamsa, W. R.: Bilateral Rupture of Biceps Brachii Lower Tendon, Nebraska M. J. 
27:140 (April) 1942. 

453. Coimbra, M. B., and Andrade Faria: Subcutaneous Rupture of the Biceps Brachii: 
New Case, Rev. brasil. de ortop. e traumatol. 3:111-115 (Nov.-Dec.) 1941. 

454. Flowerdew, R. E., and Bode, O. B.: Tenosynovitis in Untrained Farm Workers, 
srit. M. J. 2:367 (Sept. 26) 1942. 

455. Pozner, H.: Report on Series of Cases of Simple Acute Tenosynovitis, J. Roy. 
\rmy M. Corps 78:142-144 (March) 1942. 

456. Stewart, S. F.: War Surgery and Traumatic Lesions: Traumatic and Infectious 
Tenosynovitis, Am. J. Surg. 56:43-48 (April) 1942. 

457. Key, J. A.: Treatment of Ganglion by Injection of Caroid, a Dangerous Procedure, 
J. A. M. A. 118:516-517 (Feb. 14) 1942. 


_ 458. Cox, F. J.: Anterior Dislocation of Distal Extremity of Ulna: Report of Case, 
Surgery 12:41-45 (July) 1942. 
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nothing significant, and the disability was neglected for three weeks. At this time 
the correct diagnosis was made and an open reduction performed. The patient 
was left with some limitation of supination. The writer emphasizes the need for 
prompt reduction. The mechanism and the scanty literature are discussed. 


[Ep. Note.—One of us (W. P. B.) performed such an open reduction for a 
clinic of three orthopedic surgeons who had never encountered this rare entity. 
The importance of early recognition and prompt open reduction cannot be over- 
emphasized. Contracture of the pronator quadratus muscle usually prevents closed 
reduction. ] 

Transplantation of the tendon of the flexor carpi ulnaris muscle is suggested 
by Green *** for the relief of pronation flexion deformity of the wrist. Through 
three incisions the flexor carpi ulnaris muscle is freed until a straight line may be 
developed to its insertion into the extensor carpi radialis tendon. With the hand 
in the corrected position, plaster is applied with the elbow flexed at a right angle, 
the forearm completely supinated and the hand in dorsiflexion. Guarded active 
exercises are started on the third day by bivalving the cast. The procedure was 
carried out in 15 cases of spastic paralysis, of which the results were excellent in 9, 
good in 4, fair in 1 and poor in 1. In 6 cases of obstetric paralysis the end result 
was excellent or good in 4, fair in 1 and poor in 1. The fair and poor results 
were apparently due to weakness of the transplanted muscles. In 2 cases of 
infantile paralysis, the results were excellent and good. 

Abbott, Saunders and Bost **° described the anatomic implications and a care- 
fully developed technic for arthrodesis of the wrist. Bone is removed from the 
crest of the ilium as the first step. In children, the incision through the periosteum 
is made along the lateral border of the crest, and the cartilaginous rim is displaced 
upward and medially to preserve it. Grafts are removed from the underlying 
bone with the osteotome held parallel to the margin. Under a pneumatic tourniquet. 
the wrist joint is exposed through a curvilinear incision centering over Lister’s 
tubercle on the dorsum of the radius. The dorsal carpal ligament and periosteum 
are incised longitudinally. The posterior ligament of the radial carpal joint is 
incised horizontally along the lower margin of the radius. With the wrist in 
palmar flexion, the cartilage is removed from the distal end of the radius and the 
contiguous surfaces of the navicular and lunate bones. The intercarpal and trans- 
verse intercarpal joints are exposed en masse by turning a curved flap distally 
with an osteotome. Thin sections of the cortex from the posterior surfaces of the 
navicular, lunate and capitate bones are left attached to their fibrous capsules and 
reflected. For the reception of the grafts, a flap is turned up proximally from the 
dorsal surface of the radius in adults. In children, a horizontal cut is made on 
the articular surface of the lower end of the radius. The cartilage is removed 
from the accessible surfaces of the navicular, lunate, capitate and lesser multangular 
bones. The spaces between the carpal bones and the lower end of the radius are 
packed with bone chips. Broad, pliable pieces of bone are then laid over the entire 
posterior aspect of the radiocarpal, intercarpal and transverse intercarpal joints. 
Fixation is secured by tucking the borders of the large grafts under the bases of 
the bone flaps and securing them by dorsiflexion. The inferior radioulnar and the 
carpometacarpal joint are not exposed. Plaster fixation extends from the tips of 
the fingers and thumb to the upper part of the arm with the elbow at right angles, the 


459. Green, W. T.: Tendon Transplantation of Flexor Carpi Ulnaris for Pronation: 
Flexion Deformity of Wrist, Surg., Gynec. & Obst. 75:337-342 (Sept.) 1942. 

460. Abbott, L. C.; Saunders, J. B. de C. M., and Bost, F. C.: Arthrodesis of Wrist 
with Use of Grafts of Cancellous Bone, J. Bone & Joint Surg. 24:883-898 (Oct.) 1942. 
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forearm in midprone position and the wrist in 10 to 15 degrees of dorsiflexion 
with the digital joints moderately flexed. After three weeks a short cast is substi- 
tuted from just below the elbow to the metacarpophalangeal joints. Reports of 8 of 


50 cases in which the operation was performed are offered in illustration of the 
method. 


[Ep. Note.—Fusion of the wrist joint is uncertain in outcome unless additional 
bone is used. For older children and adults, the distal end of the radius is a con- 
venient source. } 

Calcium Deposits —Cooper *** has studied 8 cases of calcareous tendinitis in the 
metacarpal phalangeal region, and he reviews the subject of calcareous tendinitis in 
general. There was involvement once each of the first, second and fourth metacarpal 
phalangeal regions, and 5 times of the third. The patients’ ages ranged from 38 to 60. 
There were 5 women and 3 men. The right hand was involved in every case. The 
microscopic section of material from 1 patient showed degenerated fibrous tissue 
with masses of amorphous calcium. The laboratory studies showed the uric acid 
to be within normal limits in 7 cases. The sedimentation rate was taken in 4 cases. 
It was 30, 26, 18 and 5 mm. in these. 

In each case the onset was acute. In 7 cases it occurred during the day. In 
no case was there recent trauma or acute illness. Pain, swelling and tenderness 
of the hand developed to a remarkable degree in a short time. Most of the patients 
were seen on the day of onset with diffuse swelling, local heat and redness strongly 
suggestive of an acute septic lesion. 

Roentgenograms showed in each case a calcific deposit corresponding to the area 
of greatest tenderness. Some of the shadows seemed to follow the outline of the 
dorsal interosseus muscles. In others, the conformation seemed to correspond to 
the distribution of the capsule. In 1 it appeared to be in the short flexor muscles 
of the thumb. 

Examination revealed pronounced tenderness of a poorly defined nodule in the 
region of the deposit. Motion of the affected finger was extremely painful, especially 
extension of the metacarpal phalangeal joint with the finger flexed. Clinically 
the appearance was somewhat like that observed in uric acid gout, but the swelling 
was not of the tense, bluish type commonly seen in gout. 

In 2 cases, exploration with a needle and the aspiration of a small mass of creamy 
calcific deposit did not seem to influence the course of the disease. No report is 
submitted on the case in which an operation was performed. Immobilization with 
plaster of paris or a splint extending to the finger tips was used with immediate 
relief. This immobilization was maintained for five to seven days. The acute 
symptoms subsided during this time in every case. Slight or moderate residual 
tenderness which lasted for several weeks was treated with diathermy through the 
clasped hand. During the course of treatment, the calcific deposits grew rapidly less 
apparent in roentgenograms. They were absent or very small in every case at the 
end of a month. 

As in calcareous tendinitis elsewhere, the cause remained obscure, and the calcium 
deposit was undoubtedly present long before the development of symptoms. The 
mechanism which precipitated the acute symptoms was not evident. The occurrence 
in the right hand in the reported cases suggests the likelihood of trauma of use as 
a contributing factor. 

Different but interesting are 3 cases of interstitial calcinosis. In 2 the tip of a 
finger was involved and in 1 the right fourth toe. It is remarkable that in all of these 


461. Cooper, W.: Calcareous Tendinitis in Metacarpophalangeal Region, J. Bone & Joint 
Surg. 24:114-122 (Jan.) 1942. 
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3 cases, reported by Bercow and Poppel,**? the calcinosis was associated with sclero- 
derma and Raynaud’s disease. The writer thought that Raynaud’s disease might 
predispose to both of the other lesions, although he realized that any of the three 
lesions might appear independently. 


Surgery of the Hand.—In his usual masterly fashion, Bunnell *** prefaces a 
new article with a demonstration of the primordial character of the intrinsic muscles 
of the hand. He shows that the hand developed phylogenetically before the arm, 
since these muscles are present in the early fish and well developed in the amphibia. 
From dissection of fresh cadavers he describes the dorsal aponeurosis, or extensor 
assembly, which permits the coordination in action of the long extensors and flexors 
and the lumbricalis and interosseus muscles. The conjoined tendons of the 
interosseus and lumbricalis muscles may either flex the proximal finger joint or 
extend the distal two finger joints, according to whether the aponeurotic sleeve 
shifts distally or proximally. The transverse fibers over the back of the proximal 
phalanx can be made to shift on the phalanx longitudinally 15 mm., although in 
ordinary use they shift only 7 mm., while the narrow ventral band which is blended 
with the joint capsule shifts only 3 mm. When the sleeve is distalward down 
back of the phalanx, the intrinsic muscles can flex the proximal finger joint, but 
when the sleeve is drawn proximally by the action of the long extensor tendon 
and the sleeve is over the joint, a sort of “shifting of gears” takes place, and the 
proximal joint is stabilized in extension and the intrinsic muscles extend the distal 
two finger joints or impart lateral motion. The intrinsic muscles flex the proximal 
joint only when the long extensors relax. The functional anatomy of the other 
intrinsic muscles is thoroughly discussed. Clinical types of injury of intrinsic 
muscles are then described, with an appropriate repair for each injury. Removable 
wire sutures are ingeniously used, as outlined in “Progress in Orthopedic Surgery 
for 1941.” 

Miller *** presents an end result study of 300 cases of tendon injury of the 
hand and wrist in 136 of which there was a complete follow-up. His conclusions 
are: 

1. Functional results are poorest in lacerations occurring over the proximal phalanges and 
middle phalanges. 

2. Lacerations of flexor tendons occurring at the wrist and over the palm generally heal 
with good functional results. 

3. Lacerations of the extensor tendons regardless of their location heal without functional 
disability in 92 per cent of the cases. 

After 4 plastic operations on digital flexor tendons Pinkerton *** surrounded 
the tendon with amnioplastin. It was his impression that the function of the tendons 
was improved by this procedure. The results were satisfactory as long as three 
months after operation. He suggested the use of amnioplastin after suturing cut 
flexor tendons. His membrane was prepared from human amnion by the pathology 
laboratory according to the method of Penfield.*** 


462. Bercow, C., and Poppel, M. H.: Interstitial Calcinosis Circumscripta Associated 
with Scleroderma and Raynaud’s Disease, Radiology 39:96-98 (July) 1942. 

463. Bunnell, S.: Surgery of Intrinsic Muscles of Hand Other than Those Producing 
Opposition of the Thumb, J. Bone & Joint Surg. 24:1-31 (Jan.) 1942. 

464. Miller, H.: Repair of Severed Tendons of Hand and Wrist: Statistical Analysis ot! 
Three Hundred Cases, Surg., Gynec. & Obst. 75:693-698 (Dec.) 1942. 

465. Pinkerton, M. C.: Amnioplastin for Adherent Digital Flexor Tendons, Lancet 1: 
70-72 (Jan. 17) 1942. 

466. Penfield, W.: Amnioplastin: A Warning, Brit. M. J. 2:668 (Nov. 16) 1940. 
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Disturbed by the limited independent extension of the fourth finger of his own 
right hand, Batty-Smith *** submitted to an operation to remove the fibrous bands 
between the extensor tendons of the third, fourth and fifth digits. These proved 
to be transverse rather than oblique. There is evidently considerable variation in 
their direction. At the first operation, the bands connecting the extensor tendons 
of the fourth finger were cut. No improvement in extension of the digit was 
obtained. Five years later a second operation was performed, with the patient 
under local anesthesia and able to cooperate. The extensor tendons of the fourth 
and fifth fingers were identified. It was found that extension of the ring finger 
caused tightening of the slip of the extensor communis to the fifth. Extension of 
the little finger alone was performed entirely by the extensor digiti quinti proprius. 
Attempts to extend the fourth finger alone were futile while the little finger was 
held flexed. Therefore, about 1 inch (2.5 cm.) of the slip of the extensor com- 
munis to the fifth finger was excised, only the extensor digiti quinti being left 
to this finger. Simple exercises were begun on the twelfth day. Emphasis was 
placed on flexing the little finger while extending the ring finger. A maximum 
improvement of function was obtained in the first three weeks. The operation was 
a complete success in that the fourth finger could be lifted 54 inch (1.6 cm.) 
independently and that this finger could be straightened to within 25 degrees of 
complete extension while the little finger was held flexed in the palm. The writer 
concludes that the tendinous slips are not important factors in disability of the ring 
finger. For persons who require independent extension of the fourth finger, as 
in piano playing, this simple operation is advised. 

Finger Amputation.—Traumatic amputation of a finger tip is a frequent accident, 
particularly in the tank corps. In most cases the tip of the middle finger is involved, 
but injury of each of the digits has been noted. In the majority of the cases, the 
base of the nail is not completely avulsed. Terhune and Camp,*** from Camp 
Polk, La., suggest primary débridement with a split thickness skin graft applied 
to the raw surface. Bleeding is first carefully controlled and sulfanilamide powder 
sifted on the stump. In 6 of 8 cases the graft took well. The writers prefer the 
method to reamputation at the distal interphalangeal joint. The injury is treated 
by DeJongh **° by sliding a flap of skin from the palmar margin of the wound over 
the tip of the finger. With the area under block anesthesia with procaine hydro- 
chloride the distal end of the phalanx is trimmed and then a transverse incision is 
made on the palmar surface 4, to % inch (0.5 to 0.6 cm.) proximal and parallel 
to the edge of the amputation. The incision is extended from a midlateral point 
on one side to the same point on the other side and carried down through the layers 
of the skin and just to the areolar tissue. No undercutting is necessary. The freed 
section is moved distally and dorsally until it covers the end of the finger and is 
held in place with three sutures passed through the nail or its bed and through 
the distal edge of the skin flap. The denuded area proximal to the section of skin 
is allowed to granulate in. No difficulty has been noted with the resulting scar. 
Twenty-eight cases are reported with only 1 possible failure. Good cosmetic and 
‘unctional results are claimed. 


_ 467. Batty-Smith, C. G.: Operation for Increasing Range of Independent Extension of 
Ring Finger for Pianists, Brit. J. Surg. 29:397-400 (April) 1942. 
468. Terhune, S. R., and Camp, M. N.: Traumatic Amputation of Finger Tips, South. 
Surgeon 11:646-651 (Sept.) 1942. 
469. DeJongh, E.: Simple Plastic Procedure of Fingers for Conserving Bony Tissue 
nd Forming Soft Tissue Pad, Am. J. Surg. 57:346-347 (Aug.) 1942. 
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Jones **° reports 18 cases from the United States Marine Hospital in Sai 
Francisco in which the involved finger was flexed in the palm, where the defect 
was covered by a flap graft from the thenar or hypothenar surface with the bas« 
directed proximally. The flap was sutured to the skin or the nail on the dorsum, 
and the sides of the graft were sutured to the sides of the defect as far proximall) 
as possible without tension or kinking. The finger was held in position for four- 
teen to eighteen days with adhesive plaster until the graft was cut loose. The 
writer recommends the method because the graft of the palmar skin and sub- 
cutaneous tissue more nearly approximates the normal appearance and texture. 

Correction of Opponens Paralysis——Irwin * reveiws the indications for and 
technic of the basic transplant of the flexor sublimis tendon of the fourth finger to 
the proximal phalanx of the thumb. He emphasizes the following features: 

1. The course of the transplanted tendon from the muscle belly to the pulley 
must be in a straight line. 

2. A pulley is constructed by passing the transplant under and over the flexor 
carpi ulnaris tendon and maintaining it in position by a hitch from a portion of 
the flexor ulnaris tendon. 

3. The pulley must allow free gliding motion of the tendon by presenting its 
smooth, glistening surface to the inside and being one-third larger than the diameter 
of the tendon. 

4. The tendon must lie in front or toward the flexor side of the metacarpo- 
phalangeal joint at the base of the proximal phalanx. 

5. The tendon is fastened directly into the bone entering the proximal phalanx 
on the border adjacent to the web. 

The palmaris longus tendon is never removed from its normal site to furnish 
motor power to the transplant. It normally takes part in opposition. In the 
presence of an arthrodesed wrist, the flexor ulnaris or radialis tendon may be used 
to reenforce the basic transplant. The secondary tendon must be attached to the 
tendon of the basic transplant proximal to the pulley. The operative technic and 
after-care are thoroughly discussed. 

T. C. Thompson *** uses the flexor sublimis tendon of the ring finger without 
pulling it from its canal. The tendon is severed at the base of the fourth finger and 
drawn out through a longitudinal incision in the palm just to the radial side of the 
hypothenar eminence. It is then drawn subcutaneously across the center of the 
thenar eminence to the distal end of the first metacarpal bone and the base of 
the proximal phalanx of the thumb. The lower border of the transverse carpal 
ligament thus forms a pulley at some distance from the base of the thumb. The 
action in adduction and especially in rotation of the thumb is much more efficient 
than when the tendon was brought out above the wrist instead of distally to the 
sheath of the flexor pollicis longus muscle. 

A hole is drilled through the distal end of the first metacarpal so that half of 
the tendon enters this bone just to the radial side of the extensor pollicis longus. 
The other half of the tendon is then brought around the dorsal surface of the thumb, 
superficial to the extensor pollicis brevis and extensor pollicis longus tendons, and 


470. Jones, R. A.: Method for Closing Traumatic Defect of Finger Tip, Am. J. Surg. 
$5: 326-338 (Feb.) 1942. 

471. Irwin, C. E.: Transplants to Thumb to Restore Function of Opposition: End Results, 
South. M. J. 35:257-262 (March) 1942. 

472. Thompson, T. C.: Modified Operation for Opponens Paralysis, J. Bone & Joint 
Surg. 24:632-640 (July) 1942. 
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drawn through a small tunnel in the fascia and periosteum at the base of the 
proximal phalanx. The two ends of the transplanted sublimis tendon are then 
sutured together. 

To maintain a functional position of the thumb in selected cases in which there 
is too extensive paralysis to permit the foregoing operations, C. F. Thompson *** 
proposes stabilization of the first metacarpocarpal joint by placing a bone graft 
between the first and second metacarpals. He uses the operation also in maintain- 
ing the spastic thumb away from the palm. 

The first interosseous space is exposed through a dorsal longitudinal incision. 
The radial artery is isolated. The first dorsal interosseous muscle is split and 
preserved to cover the dorsal aspect of the graft. The adductor pollicis muscle or 
its remnant forms the floor of the graft bed. Holes are placed in the adjacent 
cortices of the first two metacarpals to receive the 1 cm. spikes of bone on each 
end of the graft. The distance between the bone recesses in the metacarpals is 
measured with the thumb in extreme opposition. A block of bone is removed from 
the tibia and shaped to fit with a spike on each end. Tension of the tissues holds the 
grait firmly in position. A plaster cast so molded as to support the space between 
the index finger and the thumb is worn for twelve weeks. 

Of the 7 operations performed, only 1 resulted in failure. A pseudarthrosis 
occurred between the graft and the first metacarpal bone. 


Dupuytren’s Contracture —The perennial discussion of Dupuytren’s contracture 
is continued by Lund,*** who finds that the deformity is more prevalent among 
patients with epilepsy than among other persons. A colony of 190 male and 
171 female epileptic patients treated with phenobarbital was examined for localized 
fibroplasias. Fifty per cent of the males showed no change in the palm; 22.6 per 
cent had nodules or thickened bands in the palmar fascia; an additional 15.8 
per cent had the characteristic puckering of the skin in the palm, and 11.6 per cent 
had contractures of the fingers. The various deformities were about half as 
frequent in females. In addition, 13 males and 12 females had fibroma plantae. 
There were 12 cases of periarthrosis humeri. Of 100 males examined, 29 had 
subcutaneous fibromas of the dorsal aspect of the middle joints of the fingers and 
3 had induratio penis plastica. Of 100 females examined, 13 had subcutaneous 
fhbromas of the fingers. Dupuytren’s contracture was present in most of the cases 
in which there were other manifestations of localized fibroplasia. 

Examination of a control group of 1,021 brewery workers showed that Dupuy- 
tren’s contracture was four times as frequent among the epileptic patients as among 
the workers and that the age of onset was lower among the former. No definite 
correlation was found between the incidence of Dupuytren’s contracture and the 
age of onset of the epilepsy, the frequency of seizures or the size of the dose of 
phenobarbital. Three questions are suggested which need further investigation : 


1. Is there any hereditary connection between epilepsy and a_fibroplastic 
diathesis ? 


2. Are these localized fibroplasias due to functional disturbance of the vasomotor 
system of persons with epilepsy (constant hypersympatheticotony or universal tonus 
storm at each epileptic paroxysm) ? 

3. Can protracted therapy with phenobarbital be responsible for the high inci- 
dence of localized fibroplasia among persons with epilepsy ? 


| 473. Thompson, C. F.: Fusion of Metacarpals of Thumb and Index Finger to Maintain 
Functional Position of Thumb, J. Bone & Joint Surg. 24:907-911 (Oct.) 1942. 


PE M.: Dupuytren’s Contracture and Epilepsy, Acta psychiat. et neurol. 16:465- 
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The entire subject of Dupuytren’s contracture has been thoroughly restudied b, 
Florwitz **° on the basis of: (1) the dissection of the palmar fascia in 60 hands pre- 
senting no gross abnormality, (2) the microscopic anatomy of the palmar fascia in 
27 normal hands and (3) the structure of the tissue removed in 35 cases of Dupuy- 
tren’s contracture. He concludes that previous considerations of such etiologic 
factors as trauma, chronic specific or nonspecific inflammatory processes, circulator) 
stasis, focal infections, gout, diabetes mellitus, arthritis, embryonic malformations, 
peripheral or central neurologic disturbances and endocrinopathies have been 
founded on wholly inadequate evidence and are substantiated neither by a critical 
analysis of the clinical and histologic material in his investigation nor by the data 
reported by other writers. He does conclude that the essential process is a benign 
fibroplasia of the palmar connective tissues with histologic features and clinical 
behavior resembling those of other localized fibroplasias. Such factors as heredity, 
senility and a fibroplastic diathesis appear to have etiologic significance. 

Widespread surgical excision of the involved tissues is considered essential for 
permanent correction of the deformity. Not only should the contracted superficial 
palmar fascia and its digitations be removed, but also the attachments to the skin, 
the paratendinous septums and even the distal portions of the deep interosseous 
fascia. When the correction of deformities of the fingers necessitates wide excision 
and division of soft tissue or resection of bone, immediate amputation is sometimes 
to be preferred. Adams **® suggests the simple transverse incision without the 
addition of a connecting longitudinal incision for fear of necrosis of the skin flap. 


XVIII. RESEARCH 


PREPARED BY ARTHUR STEINDLER, M.D., AND THE STAFF OF CHILDREN’S 
HOSPITAL, IOWA CITY 


Classi fication.—Brailsford *** studied the roentgenograms of a full term fetus 
at birth. No ossified nuclei of epiphyses are present, except one for the epiphysis 
of the lower end of each femur and sometimes a smaller one for the head of the 
tibia and the head of the humerus. 

The ossification of the diaphyses appears to be uniform throughout. The 
nutrient foramens can be made out in the long bones. The extremities of 
the diaphyses are already defined and regular in outline. 

As the cartilage of the epiphyses does not show at the joints, there appear to 
be wide gaps between the extremities of the long bones. The nuclei for the os 
calcis and astragalus are large and beginning to show evidence of their shape. A 
small nucleus for the cuboid may also be present. In the wrist a small nucleus for 
the os magnum may be the only indication of ossification of the campus. 

The author then describes in detail the roentgenographic appearance of the skull, 
spine and pelvis. He also discusses different anomalies and intrauterine injuries 
from the point of view of the roentgenologist. 

[Ep. Note.—For the study of the intrauterine roentgen interpretation of many 
anomalies, injuries and diseases, this article is to be recommended. | 


475. Horwitz, T.: Dupuytren’s Contracture: Consideration of Anatomy of Fibrous Struc- 
tures of Hand in Relation to This Condition with Interpretation of Histology, Arch. Surg. 
44:687-706 (April) 1942. 

476. Adams, H. D.: Dupuytren’s Contracture, S. Clin. North America 22:899-906 (June) 
1942. 


477. Brailsford, J. F.: Skeleton at Birth, Brit. J. Radiol. 15:213-223 (Aug.) 1942. 
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Robinow *7* studied the ossification centers of 31 children. The ages were 
determined at which nineteen centers appeared in the group. These data were 
intercorrelated and subjected to a factor analysis. 

The analysis yielded three factors: a “round base” factor, an “epiphysis” factor, 
and a factor having no obvious meaning, probably an artefact. 

An appreciation of the first two factors helps one to understand certain cases 
in which skeletal development is atypical. Methods are suggested by which mean- 
ingful “skeletal ages” may be assigned in such cases. 

There was found in 2 boys and 2 girls of one family an acceleration of the 
development of round bones associated with general acceleration of skeletal 
development. 

Buehl and Pyle **® report on the ossification of three centers : 


1. The distal epiphysis of the ulna is normally the last epiphysis of the wrist to 
calcify and its calcification begins between the ages of 5 and 7, depending on the 
sex and rate of development. 


2. The first sesamoid bone of the thumb begins to calcify before adolescent 
changes begin and consequently is useful as a predicator of the menarche. 


3. The crest of the ilium begins to ossify at the ages of 12 and 13% years 
respectively in boys and girls. These three centers were studied, and the age at 
which ossification began was found to be 5%, 10 and 13 years respectively for girls 
and 744, 12 and 14 years for boys. 

Ossification began in these three centers according to the normal order of general 
development peculiar to each sex; i. e., boys follow girls in sequence of ossification. 

Ossification began in the crest of the ilium within six months of the menarche 
in two thirds of the girls. 

It is suggested that ossification of the crest of the ilium might possibly indicate 
a point in the maturation cycle of the male which is comparable to that existing in 
the female at the time of menarche. 


Endocrines—In previous experimental work the Silberbergs **® used acid 
extracts of the anterior lobe of the hypophysis in growing mice and guinea pigs 
and noted temporary stimulation of the proliferation of epiphysial cartilage fol- 
lowed by a premature aging process of the skeletal tissues. 

However, several investigators pointed out that the anterior lobe of the hypo- 
physis contains a growth-promoting substance that can be extracted by alkaline 
but not by acid solutions. The authors consequently decided to compare the effects 
of alkaline extracts (antuitrin G) with the results obtained with acid extract. 
Forty-three mice and 8 guinea pigs were used. One group of mice consisted of 
growing animals 5 to 6 weeks old; the other, of adults 3 to 4 months old. The first 
group received 0.1 cc. of the alkaline extract three times weekly for one, two and 
four weeks and two and three months. The other group received 0.15 cc. three 
times weekly for one, two and four weeks. Controls were maintained in all 
experiments. Two guinea pigs received 1 cc. of the extract intraperitoneally daily 
ior four days, and 2 others received the same dose for fourteen days. 


478. Robinow, M.: Appearance of Ossification Centers: Groupings Obtained from Factor 
Analysis, Am. J. Dis. Child. 64:229-236 (Aug.) 1942. 

479. Buehl, C. C., and Pyle, S. I.: Use of Age at First Appearance of Three Ossification 
Centers in Determining Skeletal Status of Children, J. Pediat. 21:335-343 (Sept.) 1942. 
480. Silberberg, M., and Silberberg, R.: Effects of “Growth Hormone” of Anterior 


Hypophysis (Antuitrin G) on Skeleton of Mice and Guinea Pigs, Am. J. Path. 18:1141-1157 
Nov.) 1942. 





180 ARCHIVES OF SURGERY 


The authors state that the effects observed with this alkaline anterior pituitar 
extract are in principle the same as those observed when the acid anterior hypo- 
physial extract was used. In growing mice and guinea pigs the former extract 
influences all three phases of skeletal development and aging. It promotes processes 
of bone formation as well as those of resorption of bone. In adult mice which hav: 
reached the end of physiologic growth it does not renew epiphysial cartilag: 
proliferation. 

Sutro and Pomerantz **' report an experimental study of the effect of estradiol! 
benzoate on bone growth in young dogs, particularly as contrasted to the findings 
with mice. 

Eight mongrel dogs were used, of which 3 served as controls and 5 (3 females 
and 2 males) were used experimentally. Weekly injections of estradiol benzoate 
were given for a period of five to seven and a half months. Roentgenographic 
and microscopic studies of the bones were made. The following areas were studied : 
costochondral junction, humeroscapular articulation, knee, hip, pubic symphysis, 
sacroiliac articulation, calvarium and lumbar vertebrae. Some of the nonosseous 
tissues were also examined microscopically. 

At the end of the experiment, the only epiphysial plate still partially open in 
the long bones was that in the upper end of the humerus, whereas in the controls the 
epiphysial plates at the upper end of the humerus, tibia and femur were open. The 
heights of the vertebral bodies and the sternum were shorter in the experimental 
animals. In addition, all the long bones of these animals presented some narrowing 
proportional to the stunting of longitudinal growth. In contrast to what is found 
in mice, no evidence of osteosclerosis was observed in either the metaphysial or 
the endosteal regions; furthermore, the density of the calvarium was unaffected. 
As for the pubic symphysis, the lowermost portion was merely smaller than in the 
control dogs. The sacroiliac region showed no change. In the experimental 
animals, the penis showed only a small proximal segment of bone, while in the 
control animals it had a long stem of bone running throughout its length. 

Microscopic observations confirmed the roentgenographic findings. The) 
showed plainly that the epiphysial plates of the examined long bones of the experi- 
mental animals were closed. The costochondral junctions and the growth plates 
in the pubic symphysis were found only slightly affected, in that the number of 
hypertrophic cells was diminished. The articular cartilages of the long bones were 
slightly thinner and contained fewer cells in the experimental animals than in the 
controls. There was no premature fibrillation or degeneration of the cartilage 
matrix, and no osteosclerosis was noted in the metaphysial or the endosteal areas. 
The bones and ligaments comprising the pubic symphysis and the sacroiliac articula- 
tions were unaffected. 

In summary the authors conclude that the prolonged administration of estradiol 
benzoate to young mongrel dogs did not cause osteosclerosis, although inhibition 
of the growth of the skeleton and disturbance of the development of bone in the 
penis did occur. These findings are unlike those encountered in mice, in which 
not only stunting of growth but osteosclerosis has been observed. The absence of 
osteosclerosis in the dogs suggests that other factors besides the inhibition of growth 
may be responsible for the excess production of bone in certain animals after the 
administration of estrogen. 


481. Sutro, C. J., and Pomerantz, L.: Changes in Osseous Tissues of Young Dogs After 
Prolonged Administration of Estradiol Benzoate (Estrogen), Arch. Path. 33:305-311 (March) 
1942, 
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Bremer *8? reports on the probable causes of the subepiphysial resorption of the 
surface of the diaphysis of long bones which is responsible for the shaping of the 
bones. He describes the histologic picture of the processes and refers to his 
previous paper in which he describes a similar ‘process taking place in the con- 
dition known as osteitis fibrosa. He then points out that the parathyroid gland is 
“ill adapted” to be considered even by implication as a regulator of resorption and 
deposition of bone by its regulation of calcium storage in bone. 

On the other hand, estrone has been shown experimentally to cause osteitis 
fibrosa ; consequently the author used this substance in rats and observed an increase 
in the normal erosion at the surface of the bone. He also points out that Gordon 
and Pfeiffer in 1938 showed that the effects of estrone can be suppressed by 
testosterone. Since estrone was considered normally present, testosterone was 
given to normal rats by the author, and a consequent reduction in erosion was 
noted. Consequently, the author feels that it is an estrone-testosterone ratio that 
acts as a regulator rather than parathyroid hormone. 

As to an explanation of the choice of specific locations of areas of bone resorption, 
the author offers the suggestion that it occurs in the subepiphysial region because 
of the thin-walled veins that exist here, making this area more permeable for 
hormonal activity. 

The author also points out that one fairly dependable characteristic of female 
bones is the greater depth of the osseous fossa in the female than in the male. He 
attributes this to presumable preponderance of estrogens in the female. 


Cartilage-—A new histochemical method for studying the cytoplasm of cells is 
described by Hass,*** which consists of a microscopic interreaction in the presence 
of nitrous acid between a particular product derived from crystal violet and an 
unknown cytoplasmic component which is especially abundant in the region of the 
cytoplasmic membrane. Several types of cells were studied, but it was found that 
only cartilage cells possess this component in reactive form. Even cartilage cells 
differ in degree of reactivity in accordance with the type and stage of differentiation. 
In infantile cartilage, the capacity to react is acquired by the cytoplasm as the cells 
differentiate from the perichondrium. It increases as the cells become embedded in 
a matrix but decreases as the cells undergo decay at the zones of ossification. The 
cells of infantile epiphysial cartilage varied with their stage of differentiation. 
The undifferentiated cells of perichondrium and neighboring fibrocytes did not 
react. 

Cells of costal and patellar cartilage gave the same type of reaction, though of 
a lower order. 

Cells of hyaline cartilage of vertebral bodies gave a positive reaction. A similar 
reaction was possessed by the fibrocartilaginous part of the intervertebral disk. 

Cells of the elastic cartilage of the auricle of the ear gave a positive reaction but 
of a lower order of reactivity. 


A low order of reactivity was also characteristic of most cells of the geniculate 
semilunar cartilage. Cells which gave a strongly positive reaction were surrounded 
by a hyaline matrix. 


482. Bremer, J. L.: Influence of Estrogens on Shape of Long Bones, J. Bone & Joint Surg. 
24: 32-37 (Jan.) 1942. 
_ 483. Hass, G. M.: Studies of Cartilage: New Histochemical Reaction with High Specificity 
ior Cartilage Cells, Arch. Path. 383:174-181 (Feb.) 1942. 
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The formation of new cartilage was observed by the Clarks *** microscopical) 
in the living animal by means of “round table” chambers permanently installed in 
the ears of rabbits. The installation involves the cutting of a hole 0.6 mm. in 
diameter clear through the ear and the insertion of a double-walled chamber with 
a transparent observation space. Thus all the tissue which appears in the spac 
over the table is newly formed and the cytologic details of its growth and differentia- 
tion can be followed by microscopic observation over a period of months. 

In contrast to the behavior of blood vessels and connective tissue cells, which 
promptly invaded the table space from the periphery in every case, and to that of 
the lymphatics, which usually grew in, and of the nerves, which frequently regen- 
erated, the new formation of cartilage was much slower, more sporadic and more 
restricted in amount. Cartilage formation occurred in 10 of 23 round table 
chambers studied intensively for from four to twenty months. 

Cartilage appeared relatively late, in most cases after the vascularization of the 
table area was complete. It formed in regions of slow or moderate circulation and 
did not take place under the conditions of mild inflammation which favored the rapid 
growth of other tissues. 

After a few weeks of slow increase the new cartilage usually became stationary 
and remained unchanged for several months, while in a number of cases it receded 
and occasionally it disappeared. 

Cartilage formation was seen to occur in some cases near the edge of the table 
in continuity with the cut edge of the preformed cartilage and with others well out 
in the table area in the midst of the new tissue. The regions of new formation 
were restricted in number, occurring at one to at most three points only, and 
the amount formed was relatively small. 

The new cartilage arose from elongated motile cells, containing characteristic 
uniformly disturbed granules, which became stationary and spherical, after which 
the granules enlarged and coalesced to form the large fat droplets similar to, although 
rarely as large as, those seen in the original ear cartilage. At the same time, a clear 
homogeneous substance (matrix) appeared between the cells. A number of 
neighboring cells underwent these changes simultaneously. In succeeding weeks 
other elongated cells around the edges of the new cartilage frequently underwent 
this transformation, thereby increasing the cartilage mass. 

Mitotic division of the new cells was not observed. The question as to whether 
the wandering cells which transformed into cartilage were specific cells, derived 
from the original cartilage or perichondrium, or whether they were ordinary fibro- 
blasts, originating from connective tissue cells, was not settled. 

Spontaneous development of bone in the midst of newly formed cartilage 
occurred occasionally, and in 1 instance it was possible to study the cytologic 
details of bone formation in living tissue. The cartilage developed in the inter- 
stices of circulating vascular networks, and after the formation of the intercellular 
matrix the blood vessels in the vicinity retracted and the cartilage became non- 
vascular. The new bone first appeared in areas of nonvascular newly formed 
cartilage and invaded the bone. Growth and resorption of bone were subsequently 


seen to occur simultaneously, with no further alteration in the supplying blood 
vessels. 


484. Clark, E. R., and Clark, E. L.: Microscopic Observations on New Formation of 


Cartilage and Bone (in Transparent Chambers in Ear) in Living Mammal, Am. J. Anat 
70:167-200 (March) 1942. 
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It has been previously shown experimentally by Rosenthal, Bowie and 
\Wagoner *** that the respiratory power of the cartilage cell declines with advancing 
age, while the glycolytic power does not change. Because of this decline the 
authors present a study of the nature and capacity of the respiratory enzymes 
of bovine cartilage. 

Functionally, the respiratory system in cells can be divided into two parts: 
(a) a substrate-activating (dehydrogenatic) component and ()) an oxygen-activat- 
ing component. These investigations were based on the first part, i. e., the sub- 
strate-activating component. Aerobic methylene blue technic was used for the 
estimation of the dehydrogenatic capability of the surviving cartilage slices. 

Dextrose and mannose were the most effective substrates for the dehydrogenatic 
process. 

The paper presents experimental data to show that the dehydrogenatic power 
of bovine articular cartilage is qualitatively and quantitatively greater than that 
reported in previous experiments. 

They give a reason for the fact that other investigators have not detected a 
marked dehydrogenatic activity in articular cartilage toward readily oxidizable 
metabolites, in that they used either damaged or aged cartilage. 

Evidence is presented by the Gutmans *** that a phosphorylative glycogenolytic 
enzyme is present in calcifying cartilage which is capable of synthesizing potential 
substrates for bone phosphatase at zones of calcification before blood sources 
become available, and of supplementing those blood sources after they become 
available. Inorganic phosphate for calcification can be formed from organic esters 
not only by bone phosphatase but by phosphorylase. 

Experiments were performed with tissue pulp made from the proximal and 
distal ends of the femurs, tibias and humeri of young rabbits or rats. The effects 
of young rabbits’ livers and epiphysial pulp on the inorganic phosphorus content 
of phosphate-glycogen mixtures and the influence of temperature and fluoride on 
the reaction were determined. Also the effects of aqueous extracts of young rabbit 
epiphyses on the inorganic phosphorus content of phosphate-glycogen mixtures, 
with and without added muscle adenylic acid, and on glucose-l-phosphate, are 
presented. The results imply a rapid rate of reaction of the enzymes involved, 
which contrasts with the extremely slow reverse catalytic effect of bone phosphatase. 
Activation of adenylic acid further indicates that the results cannot be ascribed 
wholly to bone phosphatase. 

The aim of this work by Hass and Garthwaite *** is to obtain positive data about 
the composition of the cartilage. They divided the methods of study in five parts: 
(1) preparation of cartilage; (2) extraction of the prepared material; (3) hydrol- 
ysis of the extracted tissue; (4) determination of the quantity of reducing 
substances in the hydrolysis, and (5) determination of the quantity of sulfate in 
the hydrolysis. 

They worked on fresh epiphysial cartilage obtained from infants and cut with 
a freezing microtome. 

From averages of the numerical data they concluded that chondroitin-sulfuric 
acid comprises about 20 per cent of the dry weight. Of this amount, a small 


485. Rosenthal, O.; Bowie, M. A., and Wagoner, G.: Nature of Dehydrogenatic Ability of 
Bovine Articular Cartilage, J. Cell. & Comp. Physiol. 19:15-288 (Feb. 20) 1942. 
486. Gutman, A. B., and Gutman, E. B.: Phosphorylase in Calcifying Cartilage, Proc. Soc. 
Exper. Biol. & Med. 48:687-691 (Dec.) 1941. 
487. Hass, G. M., and Garthwaite, B.: Studies of Cartilage: Some Effects of Mediums 
of Different pu Values on Composition of Cartilage, Arch. Path. 38:145-162 (Feb.) 1942. 
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fraction was extracted with neutral 10 per cent aqueous solution of calcium chloric 
and a large fraction was extracted at py 11, while complete extraction in the rang: 
Pu 4 to 12 was possible only at py 12. 

Sulfonamide Compounds.—For one year Bick and Pheasant *** observed th: 
results of implantation of sulfonamide compounds when implanted in the soft 
tissues. 

The following conclusions were drawn: As long as small amounts of the drug 
were used end also as long as the drug was implanted deeply, that is, below the 
subcutaneous tissues, neither delay in healing nor delay in recovery of function 
of the joint was noted. Small doses were adequate for the control of infection. 
Small doses do not cause reactions, such as adhesions, fibrosis or other alterations 
in the joint. Apparently sulfathiazole and sulfanilamide have equal protective 
powers, with sulfanilamide the easier to apply. 


[Ep. Note.—These conclusions confirm the observations now being made in 
hospitals of the armed forces all over the world. ] 


488. Bick, E. M., and Pheasant, H. C.: Local Application of Sulfonamides to Synovial 
Surfaces, J. Bone & Joint Surg. 24:937-939 (Oct.) 1942. 
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